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EDITOR'S  PREFACE 


The  several  papers  constituting  this  volume  belong  to  a  series 
of  surgical  essays  and  observations  accumulated  from  the  late  war, 
and  placed  in  my  hands  by  the  United  States  Sanitary  Commission, 
with  a  request  that  I  should  select  such  as  I  thought  most  worthy, 
and  arrange  them  for  publication.  In  the  performance  of  this 
somewhat  delicate  and  responsible  duty,  I  have  been  aided  by  the 
intelligent  counsel  of  several  members  of  the  Commission :  and 
after  much  unavoidable  delay,  it  has  been  decided  to  publish,  as  a 
first  installment,  the  valuable  contributions  of  Dr.  Lidell  on  "  The 
Wounds  of  Blood-vessels,  et  catera,  the  Traumatic  Diseases  of 
Bone,  and  Pyemia ; "  which  subjects,  although  anatomically  and 
physiologically  separate,  have  intimate  pathological  relations,  and 
such  as  render  it  proper  that  they  should  be  arranged  in  the  same 
volume. 

Embracing,  as  these  papers  do,  all  the  more  recent  observations 
upon  the  topics  discussed,  with  a  vast  amount  of  careful  original 
research,  they  constitute  complete  and  exhaustive  treatises,  which 
cannot  but  be  acceptable  to  the  Medical  Profession.  Nor  can  I 
doubt  that  they  will  be  received  as  further  proof  of  the  good 
judgment  of  the  Commission  in  the  publication  of  these  memoirs. 

FRANK  H.  HAMILTON. 

New  You,  D**mb*r  A,  1869. 
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AUTHOR'S  PREFACE. 


This  book  consists  of  three  Sections,  The  first  was 
written  in  the  spring  of  1866,  the  second  in  the  preceding 
winter,  and  the  third  in  the  summer  of  that  year.  The 
second  is,  therefore,  first  in  point  of  time.  They  were 
prepared  as  detached  memoirs,  but  a  considerable  degree 
of  interdependence,  especially  between  the  second  and 
third,  was  unavoidable,  and  it  is  probable  that  this  cir- 
cumstance has  now  led  to  their  publication  in  the  present 
form. 

Since  these  memoirs  were  written  a  considerable  period 
of  time  (almost  four  years)  has  elapsed.  In  the  fall  of 
1867,  however,  the  Author  was  notified  that  they  were 
about  to  be  published,  and  accordingly  he  then  made  a 
very  careful  revision  of  Section  First,  and  a  tolerably 
thorough  revision  of  Sectious  Second  and  Third.  But  the 
day  of  publication  was  deferred,  and  when  at  last  the 
proof-sheets  came  to  hand  circumstances  beyond  his  con- 
trol allowed  but  little  to  be  done  to  them  aside  from 
correcting  simply  verbal  and  typographical  errors.  If, 
then,  any  later  views,  or  any  more  recent  contributions  on 
the  subjects  of  this  volume  have  not  received  adequate 
mention  at  his  hands,  this  circumstance  may  afford  the 
explanation. 

Section  First  is  largely  devoted  to  the  important  sub- 
ject of  traumatic  hemorrhage.  Its  pathological  and  sur- 
gical relations  are   attentively  considered.     Its  several 
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varieties,  their  causes,  consequences,  and  treRtment,  are 
carefully  discussed  in  the  light  of  pathological  and  clinical 
experience.  One  variety,  namely,  parenchymatous  hem- 
orrhage is  comparatively  new,  at  least  in  English  medical 
literature.  The  interesting  and  important  topic  of  battle- 
field hemorrhage  is  carefully  considered  in  its  various 
practical  relations.  Of  the  wounds  of  blood-vessels  the 
author  has  endeavored  to  give  a  more  systematic, 
thorough,  and  complete  account  than  any  before  pre- 
sented. It  seemed  necessary  to  do  so  in  order  to  compre- 
lu -ml  the  subject  of  primary  hemorrhage.  Of  traumatic 
aneurism  he  has  treated  at  considerable  length,  and  espe- 
cially with  regard  to  its  pathology  and  cure.  He  has  also 
attempted  to  show  the  preferablenessof  the  "old  operation  " 
for  the  relief  of  traumatic  aneurism,  when  practicable,  to 
that  of  Hunter,  and  also  to  point  out  its  limitations.  He 
hopes  that  his  discussion  of  the  subject  will  prove  satisfac- 
tory. Of  gangrene  as  a  consequence  of  wounds  and  in- 
juries of  blood-vessels  he  has  endeavored  to  present  a 
fuller  account  than  any  which  has  preceded  it,  and  espe- 
cially of  its  practical  relations. 

Section  Second  is  entirely  devoted  to  a  consideration 
of  the  secondary  traumatic  lesions  of  bone  in  the  enlarged 
or  physiological  sense  of  the  term.  They  are  osteo-in yeli  I  is, 
periostitis,  ostitis,  osteo-porosis  (medullization),  caries,  and 
necrosis.  A  chapter  is  devoted  to  each  of  them  except 
osteo-porosis.  It  is  ftisCUMed  in  connection  with  osteo- 
myelitis, ostitis,  and  caries.  The  precedence  has  been 
given  to  osteo-myelitis  for  reasons  which  are  stated  in  the 
introduction  to  Section  Second.  It  is  not  necessary  to 
reproduce  them  here.  Dry  gangrene  of  bone  is  called 
necrosis.  There  is,  however,  another  form  of  osteal  gan- 
grene, namely,  the  wet  or  mephitic,  described  in  this  sec- 
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tion.  It  is  believed  that  this  subject  is  quite  new.  Another 
comparatively  new  subject  is  the  spontaneous  separation 
of  the  epiphyses  of  the  long  bones  of  the  lower  extremity 
in  consequence  of  osteo-myelitis.  A  case  is  related,  and 
whatever  is  known  concerning  this  disorder  is  also  pre- 
sented to  the  reader. 

Section  Third  treats  of  pyaemia.  The  author  has  en- 
vored  to  discuss  its  clinical  and  practical  relations  with 
especial  care.  In  a  surgical  point  of  view  pwemia  is  a 
subject  of  vast  importance.  The  remarkable  relationship 
which  exists  between  suppurative  osteo-myelitis  and  this 
disease  is  clearly  shown.  It  is  believed  that  this  subject 
also  is  comparatively  new.  The  conclusions  which  the 
author  has  been  led  to  adopt  concerning  pyemia,  as 
given  at  the  end  of  the  section,  are  presented  as  affording 
about  the  only  satisfactory  or  complete  explanation  of  its 
varied  phenomena,  in  the  present  state  of  our  knowledge. 
tQ  of  them,  especially  those  relating  to  the  pyietnic 
contagixun,  are  obviously  provisional,  and  are  given  rather 
as  affording  a  starting  point  for  fresh  investigation,  than 
on  account  of  their  proven  truth. 

The  author  has  endeavored  to  discuss  his  subjects  a* 
briefly  as  seemed  consistent  with  clearness  and  with  their 
great  importance.  He  also  wishes  here  to  state  that  he 
first  learned  to  know  how  important  these  subjects  really 
are  while  he  had  charge  of  the  Stanton  U.  S.  Army  Gen- 
eral Hospital,  and  that  he  there  began  to  collect  the  per- 
sonal observations,  the  clinical  histories,  and  the  post-mor- 
tem records  which  are  set  forth  in  the  following  pages, 
lie  hga  also  endeavored  to  write  from  nature.  This  book 
is,  therefore,  essentially  clinical  in  character.  Most  of  the 
cases  have  never  before  been  published  ;  some  have  already 
appeared  in  the  medical  journals  ;  a  few  have  been  taken 
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from  books  of  acknowledged  authority,  but  all,  it  is  be- 
lieved, have  some  bearing  of  importance  on  the  sub- 
jects in  connection  with  which  they  are  related.  The 
original  cases  either  occurred  in  the  author's  practice,  or 
were  furnished  him  by  his  professional  friends,  or  were 
placed  in  his  hands  by  the  United  States  Sanitary  Com- 
mission as  contributions  received  by  them  to  the  Surgical 
History  of  the  War.  In  every  instance  the  contributor's 
name  is  given  in  connection  with  his  case. 

On  returning  to  New  York  at  the  close  of  the  war  the 
author  strongly  felt  the  need  of  two  things  pertaining  to 
the  subject  matter  of  what  now  constitutes  the  second 
section  of  this  book :  first,  he  wanted  actual  proof  that 
osteo-myelitis  occurs  frequently  in  civil  as  well  as  in  mil- 
itary practice,  and  that  the  laws  of  its  development  are 
the  same  in  both  civil  and  military  life;  second,  he  needed 
drawings  made  from  nature  to  illustrate  its  anatomical 
character,  course,  and  consequences.  With  the  assistance 
of  his  professional  friends  and.  at  the  expense  of  consider- 
able time  and  labor  on  his  own  part  he  has  succeeded  in 
supplying  these  important  needs.  To  Dr.  Hamilton  of 
the  Bellevue  Hospital,  to  Dr.  Gouley  of  the  Bellevue  and 
St  Vincent's  Hospital,  and  to  Dr.  Buck  of  the  New  York 
and  St  Luke's  Hospital,  he  is  indebted  for  opportunity  to 
study  the  subject  of  osteo-myelitis  and  kindred  disorders 
as  they  occur  in  civil  practice,  and  for  valuable  assistance 
in  obtaining,  or  for  permission  to  use  the  morbid  speci- 
mens represented  in  the  wood-cuts  and  chromo-litho- 
graphs  which  constitute  the  illustrations  of  this  volume. 

To  Dr.  Elisba  Harris  and  to  Dr.  Van  Huron  he  owes 
that  counsel  and  assistance  without  which  the  construe!  Lob 
of  this  book  would  have  been  impossible. 

To  Dr.  Gouley  he  is  also  indebted  for  most  important 
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aid  in  conducting  the  microscopical  examinations  which 
are  detailed  in  the  following  pages. 

To  Dr.  James  £.  Steel  he  is  under  obligation  for  the 
specimens  of  necrosis  from  which  Figures  4  and  5  were 
taken. 

To  Dr.  G.  A.  Quinb y  credit  is  due  for  furnishing  a  trans- 
lation of  PirogofFs  views  on  the  subject  matter  of  Section 
Second,  which  the  author  received,  in  manuscript,  through 
the  hands  of  Dr.  Van  Buren,  and  of  which  he  has  made 
free  use  in  that  section. 

If  this  book  shall  add  anything  to  the  domain  of  human 
knowledge,  if  it  shall  serve  to  account  for  any  of  the 
untoward  results  of  surgical  operations  which  before 
seemed  strange  and  unaccounted  for,  and  especially  if  it 
shall  enable  us  to  obviate  any  of  these  untoward  results, 
then  it  has  not  been  written  in  vain.  And  to  the  consid- 
erate notice  of  the  intelligent  reader  this  volume,  not- 
withstanding its  many  faults,  is  now  respectfully  com- 
mended by 

THE  AUTHOR. 

New  Yob*,  January  Ut,  1870. 
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CHAPTER    FIRST. 


OS  THArX.lTIC  IIKMOBRHAOK. 

Ii»l*fUnee  of  th*  Sabject  in  both  >  Practical  and  a  Scientific  Point  of  View.  —  Hemorrhage 
*«Ua  alarm*  the  Patient  and  •ametiniM  the  Surgeon.  —  What  (Jaalification*  the  Surgeon 
ahoald  pa*****  in  order  to  treat  Hemorrhage  satisfactorily. —  ClautdcalUn  of  th*  Phe- 
nomena: (1.)  th*  local;  (1.)  the  OMutilarfim-r/.  — Of  the  Local  Phenomena.  —  Character- 
istic* of  Vennu*  H»ra'.rrh«c»-  —  CherarterUtic*  af  Arterial  Hemorrhage.  —  Phenomena  of 
Hwnerrhag*  from  the  Hiatal  Orifice  of  a  Wounded  Artery.  —  Of  th*  ConAiituiimial  Mm 
aaeiana  of  Hemorrhage.  —  Pallor.  Faintnese,  Syncope.  —  Hemorrhagic  (.'onniliions.  — 
Beflieeihagic  Coma.  —  Hemorrhagic  Karer.  —  A  Pinched  or  Shrunken  Condition  of  the 
Kae*  end  Body  produced  by  Hemorrhage  when  excemlve.—  Chararteruiic*  of  Hemor- 
rhagic Pallor,  a  peculiarly  Blanched.  Semi-transparent,  Yellowleh-whita,  Waxen  Appear 
a>ea.  —  Thna,  the  Conililulinnil  Phenomena  of  Hemorrhage  are  well  marked.  —  Classifi- 
es boa  of  th*  rarfout  Forma  of  Traumatic  Hemorrhage,  and  Definition  (I.)  of  Primary 
Himnrrka$*  ;  |9.)  of  Jnfrrmrdinry  Hmotrhttat  ;  (1)  of  Saeoarfary  Hrmorrhagt;  (4.)  of 
fena.aywuMu  flem-wrhagt.  —  The  I>i»ciia«ion  of  Primary  Hemorrhage  naturally  pre- 


:  of  the  Other  Form*.  —  The  Phenomena  and  Consequences  of  Traumatic  Hem- 
eerhag*  are  medlned  by  the  Sir*  and  Locality  of  the  Wounded  Veeael,  by  the  Extent  of 
the  Breach  sn  It*  Wall*,  by  the  Nature  of  th*  Breach  itself,  t.  p.,  whether  it  1*  an  Inritrd 
m  a  Punetmrtd,  or  a  LMermtei,  or  a  Qmiwtd,  or  a  GtmsAof  Wound.  —  In  Warfare,  Gunshot 
Waende  vastly  predominate  orer  all  Other  Kind*  of  Injury.  —  Bayonet  and  Sabra 
Wsasd*  of  corap*rativ»ly  very  Rare  Occurrence.  —  Statistic*  of  British  Army  in  Crimean 
War  lUoatrating  this  point 3 


CHAPTER  SECOND. 


awns  onaii  cux«ir>*JUT*om  toochtjco   rmmnr   nxMorniAOK   from   odkmot 
wotxds,  or.  i*Tn.«-nixn  RKHoumaoK. 


I  Wound*  In  geaerel  are  lea*  dlepoaod  to  bleed  than  Indeed  Wound*,  and  the  Reason. 
—  Wkea  Linsh*  are  lorn  oAThy  Machinery,  or  by  Railway  Engine*,  or  by  Cannon -balk,  the 
Beaaorrkeg*  dee*  apt  «f  Necessity  prove  fatal-  —  Phenomena  attending  lb*  Spoulaneoaa 
Arrest  of  Heroerrkagt  In  Midi  Case*.  —  Wounded  Part  of  lb*  Vernal  blended  with  tho 
P»WnU*jrrated  Tuaruee  rarreunding  k.  —  Comtrictlen  of  the  Bleeding  0 rifle*  by  Contrsc- 
Uneflbe  Muscular  Coal.  —  Occlusion  of  the  Constricted  Orifice  by  Coagulum.  —  Pri- 
mary Hemorrhage  from  Gum  hot  Wounds  seldom  give*  Ike  Surgeon  much  Trouble.  — 
Tie  Penooal  Obecrvstioo*  of  ike  Author  concerning  Battle-Held  Hemorrhage,  —  At  lbs 
Cerate*  *f  March  SO,  1M».  on  the  "  Quaker  Bond."  -  At  th*  Battle  of  March  31.  near 
tka-Wbile-oek  Road."  — At  Ike  Battle  of  -  Ball's  Bluff,"  Oct.  21,  18(11,  saw  but  Ono 
FastM  eufT-riPsT.   much  from  Lot*  of  Blood.  -  Bui    la  Ikk  Case  the  Hemorrhage  waa 

ts,a*itl  maiule  Jut  to  the  Application  of  an  Extemporaneous  Tourniquet  —  Much 

Itaaaac*  •Bay  be  4oa*  with  Fnld  Tourniquets  in  tho  Hands  of  Ignorant  People.  —  Th* 

•«nri*»orcoe«roing  Battle-field  Hemorrhage  at  "Fair  Oaks,"  Mar  31  and 

-  Ahm  at  the  Battles  at  "  r\»ufc  Orchard,"  "  Savage's  Sution,"  "  Glan- 


dull","  and  "  Malvern."  Th*  Large  Arteries  of  the  Extremities  often  escape  Wounds  by 
their  Wonderful  Resiliency.  —  Causes  of  Mid  Resiliency  enumerated,  —  Thu*  the  Femoral, 
Carotid,  and  Brachial  Arteries  not  unfrequcnt'ly  escape  without  auy  Serious  Injury,  when 
lying  hi  thi  T(Mk  of  Gunshot  Projectiles. —  The  KttSiategof  Certain  Arteries  does  not 
afTurd  tha  Principal  Reason  why  Wounds  of  the  Larger  Arteries  are  but  seldom  seen  by 
Sal  lUMH  in  Ilsttle.  The  Real  Reason  is  that  the  Subjects  of  such  Wound*  generally 
bleed  to  Death  before  they  can  be  brought  to  a  Surgeon,  —  Two  Cases  in  Point  related 
by  Guthrie,  via.,  that  of  Sir  Kdward  Packenhani,  anil  that  of  Col.  Duckworth.  —  The 
Author's  Kxperinncn  on  thin  Point  —  He  exarninod  43  Dead  Bodies  lying  on  the  Field  of 
Combat  near  Fort  Steadman,  in  front  of  Petersburg,  March  lb,  1805.  In  a  very  I-arg* 
Proportion  of  these  Canes  (considerably  mora  than  One  Third)  Death  had  been  produced 
by  Hemorrhage. —  Thee*  View*  are  corroborated  by  a  Case  in  which  the  Femora! 
Artery  is  known  to  have  been  divided  by  a  IiinVball.  —  Also  by  a  Case  related  by  Surg. 
T.  F.  Azpcll,  1",  S.  Vol*.,  in  which  the  Axillary  Artery  was  wounded  by  a  Rifle-ball.  — 
And  also  by  a  Case,  reported  by  Baron  I.arrey,  in  which  the  Carotid  Artery  was  wounded 
by  a  Muakrt-ball  at  St.  Jean  d'Acre.  —  J'rinuiry  Traumatic  Hemorrhage  in  produced  bj 
Wound*  of  Blood-vessels  and  in  no  other  Way.  It  may  proceed  from  either  an  Artery 
or  a  Vein. —The  Subject  of  Wound*  of  Blnod-v***al*  muat  therefor*  be  considered  in 
Detail » 


CHAPTER  THIRD. 
OS  71IK  writ-mis  or  aktkium. 

Wounds  of  Arteries  mnch  more  important  than  Wounds  of  Vein*  in  a  Surgical  Point  of  View. 
—  Dr.  tltia'a  Remarks  tm  Hamorrlisge  from  Gunshot  Wounds  nf  Veins.—  Clasaillcationof 
Arterial  Wound*.  1.  Punrxured:  2.  Cmtturd;  3.  LaetnUtd;  4.  Gunibot ;  6,  Intitrd. — 
Each  of  these  Classes  possesses  Certain  Features  which  characterise  iu  —  Some  of  then 
•numerated 14 


1.  ruxcniuEi)  vrovxoB  or  ahtekik*. 

What  MaisaoooeuTe  has  shown  concerning  the  Consequences  nf  Minute  Punctured  Wonnda 
of  Arteries.  —  (lulhrle  mentions  Two  Case;  in  which  Tenaculum  Wound*  of  the  Femoral 
Artery  were  followed  by  Ulceration  and  Secondary  Hemorrhage. — Guthrie  thought  that 
a  Longitudinal  Fissure  of  One  or  Two  Lines  did  no  Harm.  —  But  Deschampe'  Case  show* 
that  he  was  mistaken.  —  Summary  of  this  Case..—  Brachial  Artery  punctured  with  the 
Point  of  a  Knife.  —  Description  of  th*  Phenomena  that  ensued.  —  Traumatic  Aneurism 
produced  with  Recarring  Hemorrhages  and  Death  from  Exhaustion.  —  Varioo*  Instru- 
ments enumerated  with  which  Arteries  have  been  punctured.  —  This  Lesion  may  be 
produced  by  a  Sharp  Fragment  of  Hone  In  Cases  of  Simple  Fracture.  —  Also  by  the  Sharp 
End  of  a  Sequestrum. —  But  in  Warfare  it  is  occasioned  by  Bayonet,  Sword,  and  Ijnce 
Wound*. —  Only  One  Instance  recorded  where  an  Artery  was  wounded  by  these  Weap- 
ons in  the  British  Army  during  the  Crimean  War.  —  A  Case  of  Bayonet  Wound  of  the 
Right  Buttock  contributed  by  Dr.  FL  M.  Lyman. — The  Weapon  penetrated  the  Pelvis 
through  the  Ischiatic  Notch,  and  punctured  the  Anterior  Trunk  of  the  Internal  Iliac  Ar- 
tery: a  Traumatic  Aneurism  farmed :  the  Primitive  Iliac  was  tied ;  Death  Five  Days  after- 
wards from  Gangrene  of  the  Sac,  —  Of  the  Symptoms  produced  by  Punctured  Wounds 
nf  Arteries,  —The  Consequences  of  these  Wounds  are  generally  troublesome  and  dan- 
gerous.—  They  are  "numerated.  —  Traumatic  Aneurism  frequently  a  Consequence. — 
Artarlo-venou*  Aneuri»m  sometimes  follows  a  Punctured  Wound.  —  Punctured  Wounds 
of  Arteries  when  minute  occasionally  give  rise  to  Ulceration  and  Secondary  Hemorrhage. 

—  An  Illustrative  Specimen  preserved  In  oar  Army  Msdlral  Museum  referred  to.  —  Treat- 
ment.—  The  Old  Operation  to  he  preferred  in  all  Cases  where  Its  Performance  is  Prac- 
lieshle.  Reason*  why  a  Distal  Ligature  should  be  applied.  —  Treatment  of  Punctured 
Wound*  of  Arteries,  when  produced  by  Simple  Fracture  —The  Old  Surgeons  resorted 
to  Amputation.  —  J.  L.  I'etit  cut  down  upon  and  tied  the  Artery  at  the  Place  of  Injury. 

—  Du|iuytr*n  tied  the  Main  Artery  at  Some.  Distance  from  the  Place  of  Injury.  —  Objec- 
tion* to  each  of  these  Plans  of  Trratmsnt  in  Cases  of  Simple  Fracture  considered,  —  Thai 
Principles  upon  which  Punctured  Wounds  of  Arteries  should  tie  treated  in  Cases  of  Frac- 
ture stated.         It 
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on  occur*  much  more  frequently  In  Military  than  In  Civil  Practice,  and  i*  generally 
prodiKed  by  Small-arms  Projectiles. —  CunwijUfncn  of  Contusion  of  the  Aruinal  Tunic* 
when  *eT«e.  —  I.  /n/'imwufum.  ■■  happened  in  a  Caw  reported  by  Guthrie.  —  2.  Sfaugh- 
i»y  of  tba  Bruised  TUsue,  and  Secondary  Hemorrhage.—  A  Caae  in  Point.  —  Gunshot 
Wand  of  t.ower  Part  of  Leg;  the  Bullal  gMMtl  Uie  Posterior Tibial  Artery:  Secondary 
Haawrriiage  on  the  Kighth   Day  I'n.m   Ulceration  oi  thai  Vmaals 

Amputation:  Death  Thirteen  Daya  afterward*  from  Pyaemia. —  Primary  Amputation 
ought  to  hare  been  performed  in  Ihii  Cane.  —  Keaaona  why  Secondary  Amputation  iraa 
not  resorted  to  at  an  Karlier  Period.  — Another  Cat*  Mousing  lo  the  taiu«  Category. — 
Secondary  Hemorrha^  from  the  Posterior  Tibial  Artery,  when  It  hart  bean  bruited  Six- 
teen Days  bafcrabya  Millie  Ball  in  Connection  with  f}un  (hot  Fracture  of  the  Ankle- 
Joint:  Amputation;  Death  Nine  Daya  afterward*  from  Kxhanation.  —  Thit  Patient  prob- 
ably died  of  0»teo-myeliiis.  Another  form  of  Gunthot  Contuaion  of  Blood- veaacl*.  —  It 
ouuri  when  Limb*  tire  onished  but  not  torn  off  by  ipenl  Cannon  ball*,  etc.  -  -|  •  c  imen 
rre-m  Itailroad  l'x**  refrrrvrt  to. —  It  i.  preferred  in  the  Army  Medical  Muteum. —  An- 
other Illustrative  Caae.  — Gunshot  Wnuml  of  Left  Arm  with  Contuaion  of  RrarhLil  Artery 
and  Mediae  Servo;  Secondary  Hemorrhage  One  Month  afterward*,  which  we*  arrested 
by  tying  III*  Veaeel;  Kern  very.  —  CmaMalial  and  Occlusion  of  Arterie*  a*  Keanlti  Of 
-«  of  their  Walls.  —  A  Ca»*  In  Point.  —  Femoral  Artery  diminished  in  Calibre  to 
ajate  half  it*  Natural  Site  in  ('iniaequene*  of  a  Ciinthflt  Projectile  striking  againet  It* 
8b*aih;  Gangrene:  Amputation;  Death  on  the  Tliirly-firat  Day  afterward*  from  Pyarmia. 

—  Of  Gangrene  a*  a  R*-*ult  of  Arterial  Stricture.  —  Some  of  the  Vara  Vaaorutn  were  lacer- 
ated by  the  Stroke  of  the  Projectile  in  the  Cat*  just  r*lat»d,  and  Wood  wai  eitraraaated 
bet  wean  the  Veeael  and  it*  Sheath,  to  at  lo  rnmr>r*u  lb.-  l-..nii.r.  —  An  Artery  may  be 
c— at  I  k  ted  or  occluded  in  Conscq  uenee  of  OUOlOrlafl  of  it*  Walla,  —  1.  By  Extravasation 
of  Blood  wir  und  2  By  Inflammatory  Swelling.  —A  Specimen  belong 
ieu;  to  the  Army  Medi<  '  iowb  that  a  BnlMd  Artery  may  be  occludi-d  by  (he 
lanammatory  Pnecse  . —  In  Guthrie'.  Ca»,  abejndjr  ojasfSonad,  the  Occlusion  *i> 
largely  due  lo  the  Inflammatory  Process-  —  An  Interesting  Case  belonging  to  the  earn* 
Category  is  related  in  the  ■  Surgical  History  of  the  British  Armv  In  (be  Crimean    War." 

—  Pour  Cases  hare  thus  been  mentioned  In  which  the  Main  Artery  of  the  Lower  Extrem- 
ity fraa  couetricled  or  occluded  In  Conaequeneo  of  Contusion.  —  In  all  of  them  Coneecu- 
u>a  Gangrene  occurred.  —  But  Gunshot  Contagion  of  the  Femoral  Artery  doc«  not  al- 
waya  in  doer  Traumatic  Gangrene,  when  the  V easel  la  occluded.  —  An  Illustrative  Case. 

—  Treatment.  —  Secondary  Hemorrhage,  necessitates  either  Ligation  in  the  Wound,  or 
Amputation.  —  Gangrene  generally  require*  Amputation. SI 
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ilrtg  Example*  of  thit  Lesion  are  afforded  by  thoae  Caaea  In  which  Limb*  are 
I  b.  Machinery  or  carried  away  by  Cannon-ball*.  —  Phenomena  attending  oak) 
I  of  Arterial  Injury.  —  Remark*  by  the  Surgical  Historian  of  the  British  Army  in 
la*  Crimean  vTaroa  (hi»  Subject.  A  Caw  in  Point.  —  Guthrie  hat  related  Two  Caae* 
•eeanging  to  tba  aarae  Category,  and  described  the  Phenomena-  —  When  l.imh*  are  torn 
off  by  Machinery  or  by  Cannon- ball",  the  Hemorrhage  frequently  bat  net  always  teaser 
epontaaeoualy.  —  Ketnerk*  oa  this  Subject.  —  An  Illustrative  Case.  Several  Caae*  of  a 
Similar  Import  related  to  the  Writer  during  the  Lato  War.  —  l>r.  Ere  hae  collected  Three 
Caaea  la  which  the  Ami  wee  plucked  off  by  Machinery.  —  On  the  Phenomena  presented 
by  them.  —  Lacerated  Wounds  of  Arterie*  sometimes  produced  with  a  Bayonet.  —  The 
Arm*  Medical  Museum  contain t  a  Specimen  of  this  Bolt  The  Army  Medical  Mu- 
seum abo  contain*  a  Specimen  iu  which  the  Popliteal  Artery  wa»  lorn  by  a  Splinter 
of  Wood.  —  A  Case  in  which  the  Carotid  Vessels  were  extensively  torn  by  Goring  with 
the  Horn  of  a  Maddened  Beast. —  Sometime?  an  Important  Artery  i*  torn  without 
Catraapooding  Wound  of  the  Integument*,  c.  «.,  the  Axillary  Artery  in  reducing  Old 
DesfcKitions  of  too  Shoulder.  —  An  Important  Artery  may  also  be  torn  by  Broken  Bono 
ea  Caaea  of  Fracture.  —  Dupuytrexi  state*  that  tbi*  Accident  is  far  from  rare.  —  An 
Ulasrretiva  Caae.  —  Artertaa  may  ba  either  punctured  or  latamled  by  Fracture  Splinters. 
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—  Traumatic  Aneurisms  faulting  from  Fracture  not  confined  to  the  Leg.  —  Treatment 
of  Lacerated  Wounds  of  Arteries. —  When  the  Arm  it  plucked  off  by  Machiaery,  the 
Arteries  should  lw  tied  en  the  Feca  of  the  Stump.  —  When  a  Limb  hat  been  stricken  off 
by  a  i 'an  nun -lull.  He,  Amputation  should  tie  performed  at  some  Higher  Point  if  practi- 
cahls. —  Truatmant  nf  I'raumatlc  Anonn.m  when  produced  by  Fracture  Splinters. — The 
Old  Operation  applicable  to  [.actraled  Wounds  of  Arteries  when  produced  by  Splinters 
of  Wood,  etc U 
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Note-  —  The  Beefliency  of  Certain  Arterina  is  much  greater  than  is  usually  tuppoeed. — 
Illustrative  Cases  quoted  from  "Surgical  History  of  ltritl»h  Army  in  Crimean  War."  — 
I)r.  Olie'a  Remarks  on  the  umr  Subject.  — Still,  Gunshot  Rreachc*  not  unfrcquently  occur 
in  (he  Walla  of  Important  Arteries.  —  The  VeWitr  rf  the  Projectile  matt  generally  be 
great  in  Order  tu  produce  this  Lesion.  —  Winn  ifafl  Velocity  i*  retarded.  Contusion  may  oc- 
cur. —  Gunshot  Wounda  of  Arteries  ire  generally  contused  ami  lacerated  in  llirir  Nature. 

—  I  lai'il'naiinn  of  Gunshot  llrrachra  In  the  Wall*  of  Arteries-  —  I,  f'tirlinl  Dintiu*.—  2. 
f'ampUl*  Diruion. — The  Number  ol  Cases  belonging  to  this  Qattgoiy  that  wait  treated 
■luring  the  luatc  War  wru  comparatively  rery  small.  —  Dr.  Otis'  Observation*  on  this 
Point.—  Thi»  Accident  it  practically  confined  to  the  Following  Regions,  namely,  the  fi'tck, 
tbe  Html,  and  the  txirxmiUti.  —  Gunshot  Wounda  of  the  Great  Arterict  of  the  Abdomen 
and  the  Thorax  are  seldom  wen  by  the  .Surgeon,  herau**  audi  Wounds  usually  prove 
quickly  fatal  from  Hemorrhag*.  —  nf  Partial  or  Incomplete  Division. —  Two  Varieties 
recognized.  —  In  one  of  them  the  Side  of  the  Artery  ii  carried  away,  in  the  other  the 
Vessel  la  perforated  hy  the  Pmjectile,  —  A  Case  in  winch  the  A  xillary  Artery  was  wounded 
by  a  Musket-hall;  Primary  Hemorrhage  very  pm6aM|  Heath  from  Secondary  Hemor- 
rhage Eleven  Days  afterwards;  the  Old  0|>eratlr>n  wa»  performed  when  the  Patient  waa 
m  ra-irnaut;  the  Patient  died  a  Few  Minute*  afterwards:  Autop-y :  a  large  Seniicirsulsr 
Portion  of  the  Artery  corn's  ixmding  to  about  Half  its  Calibre  had  been  cut  out  by  the 
Hall.  —A  Cat*  in  which  the  Posterior  Tibial  Artery'  "as  partially  divided  by  (iuiiahot 
Wound;  Profuse  Secondary  Hemorrhage  on  the  Seventeenth  Day;  the  Vetael  wat  tied 
in  the  Wound  on  tin-  lost  liny;  Death  occurred  a  Few  Hour*  afterward*  from  Exhaut- 
tion.  —  Thia  Patient  was  weakened  from  Chronic  Dlarrhcpit  when  inn  Wound  we»  In- 
flicted.—  Partial  Division  of  Large  Arteries  very  Dangcrout:  the  Reasons  presented. — 
A  Caae  in  which  the  Popliteal  Artery  wat  perforated  by  a  Conical  Ball,  contributed  by 
Pro feasor  Poet:  a  large  Traumatic  Aneuriou  funned;  Amputation  Eight  Daya  after  In- 
jnry;  Kecorery:  Popliteal  Vein  not  wounded. — Consecutive  Gangrene  leaa  likely  (a 
occur  from  Partial  than  Irnm  Complete  Diviaion  of  Arteries:  tho  Reasons  stated. —  Onona 
Congeal  ion  of  tho  Foot  and  Leg,  and  how  it  waa  produced  in  (his  Case.  —  The  Conse- 
quences of  Partial  Diviaion  of  Large  Arteries  by  Gunshot  Projectiles.  —  The  Breach  in 
the  Walls  of  tbe  Vessel  cannot  close  spontaneously.  — The  Primary  Hemorrhage  apt  to 
be  profit**,  and  liable  to  prove  fatal  unless  restrained  by  Surgical  Art —  Or  a  Traumatic 
Aneurom  may  be  formed  under  Favoring  Circumstances;  those  I'ireumatanr.M  enumer. 
sled.  —  In  such  Cases  the  llloeding  continues  internally  although  it  has  ceased  external- 
ly. —  Treatment.  —  When  a  targe  Artery  is  partially  divided  it  should  always  be  secured 
with  Proximal  snd  l>i«tal  Ligature,  in  the  Wound  when  practicable.  —  Til*  Operation 
should  be  promptly  performed.  —  It  should  not  be  conttdered  only  as  a  Meaiure  of  I-aat 
Retort.  —  It  febooJd  generally  be  deemed  preferable  to  any  other  Expedient  in  tuth  Case*. 

—  On  Compl.  t,-  lim.iiin  of  Arteries  by  Gunshot  Projectile*.  —  A  Large  Number  of  II- 
lostrative  Cases  will  ha  related.  —  A  Case  contributed  by  Dr.  Clendenio,  in  which  the 
Femoral  Artery  was  divided  (probably)  near  I'onpart'a  Ligament;  but  little  Bleeding  at 
the  Timo;  Secnndsry  Hemorrhage  nn    S.xilv    Day;   QctMf  Ullct  arid   Liquor  Ferri  Pet- 

;,l.,vril  without  Success;  Ligature  nf  External  Iliac  Artery:  no  Bleeding  after- 
wards; Death  from  Ex  battalion  on  Seventeenth  Day  nubnequeiit  to  Operation:  tbe  Opera- 
lion  lUelf  answered  a  Good  Purpose,  but  tin-  Patient  never  rallied  from  the  Loes  of  Blood 
occasioned  by  Secondary  Hemorrhage.  —  'liit  Bleeding  uot  uuiraqucatly  ceaece  sponta- 
neously wben  Large  Arteries  are  completely  divided  by  Gunshot  Projectiles.  —The  Sec- 
ondary Hemorrhage  in  this  Caae  appear*  to  hare,  boon  c*oited  by  going  to  Stool.  —  Soma 
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of  the  Bad  Conaerioences  of  employing  the  Permlphate  of  Iron  and  Pressure  to  restrain 

rifciR"  fion  .••«  «re  iliowc  by  thi»  IS  it.  -  These  Agents  proved  " 

haciii  to  control  the   [llueding- — 'n  aucU  Cn»e»  we  should  not  wa-le  Valuable  'Piroo  in 
tryiajs  Inef*  n*  from  the  L"t>»  of  rVrri  PersuJph  and 

Preswre  eUted  —  A  Cue  of  Gunshot  Wound  of  the  Tl.ij.-h  n.jr  ,  ig  th* 

Femoral  Artery;  Vewel  bed  both  proximiillv  and  distally  at  Ead  of  Twenty- four  Hours; 
Seeou'lsry  tissue*  i  bigs  Sn  Days  after  Injury,  led  by  Pressure;  (iangreaa; 

m»i'i  found  lo  be  limited;    l>i«u>I  f%n- 

tisr*  of  Artery  bed  separated i  the  Secondary  Weeding  occurred  from    (fa  Diattl  Oil 
Bad  Co<>mu,aeiic*j  of  1'rvwurv  in  tins  Case.  —  '  •■•  of  tying  the  Femoral  Vein 

ratably  aviiinl  hi  [imiln  ewecutiva)  Gangrene  inary 

Hrioirrliajfo  wa*  «ooiid«mblr,  *»d  .»lih..iisli  ii  did  m  i  ><. -liaUvly  fatal,  it  iu  Ho- 

allty  c  I  much  to  that  iesoe.  —  .V  Caso  of  Gl  I 

*ery  near  lb                      the  Thigh  contributed  by  Dr.  Clad  I                   .-rrliagc  very  pro- 
fane-, V*emv\  lifted  on  the  Spot;  bat  the    Patient  bad    loit  d  dial   bo  died 

Twenl  mm  efterwiirdj;  tlie  Autopsy  showed  that  the  Femoral  Artery  was  cnua- 

•  nioralVii  lured-  — •  Amiili'.-r  CaW 

•  near  Uu  thl    lliiili.  contrJbnMd  alaO  by  Dr. 

I  before  be  could  be  carp. 

tbc  r'Utd  11ii»[iiU],  m  lli-f.iiK-i*  <»l  abtiiit  I  In.-   Kill     —  I  lr    Hui-lor'i.  {'uu-,  ill  rtlucli  tin-   r\m- 
oral  Artery  was  severed  by  »  '  i-Minimary" 

moral  Artery  w»«  severed  by 
..•jectiU*. —  I'n  n.'-v   Hemorrhage    el|gjbl    1:1     li.  »nd 

Fatal  in  TV*  laetaacaa-  —  Secondary  Hcmoirhi  i   occurred  la    rwc  Inataneea- —  Ongata* 

wo  Instance*.  —  All  of  them  died;    I 

•rriix,  lug   -v-condary  Hemorrhage.  .  and 

Sec-mien  [i    am!    Gangrene. —  [Juration  of  ibt  l.'aiei  severally  stalcd- 

—  A  ' 'k«*i  uf  Gaai  . ■  1 1 -_ -  i!    Artery,  contributed  by  Dr.   i  lamtenin; 

but  it  eeaatd  rp  ■'  ivo  Gangrene  of 

l'«w»  an-l  Leg  .   Amputation  on  Thirteenth    Dal  — Another  Caw 

of  G«aabr4  Wound  of  ii  I    by  l>r    CI                      ^  Ca»e  o( 

-urv.l    larfariatfj    tin'    Popliteal    Arteqr;  Hamofitiage   .«•«•.•                      aahri 

GaaK'                         nod  Lej;  occurred  !mus- 

tira  an  th-e  Fifth  Day  afterwards.  —  Septmmia  lb  i  thla 

Case.  —  Primary  '•  mad.  — A  CaM  of  (JunelM  Wound 
•   Ko^e-ynint   savering  laa    PnDlltaal   Artury.  —  SangauftiT  of   Four   Popliteal   Artsnr 

Caeca. —  In  all  of  I  ■  •  ceased  spontaneously.  —  In  Tbroc  of  iliem  C"n»»c- 

er»e  i»  known  to  bawt  occurred.  —The  Kcoeona  for  such  u  | 

Two  Patients  dM  and  Two  were  saved  by  Timely  Amputation.  —  Vest,  Two  Case*  are 
i->  wlsii-li  «i  ril.ial  Artery  were  folluwwd   bj 

I'tsa.  —  In  b  <!'.-*dinic  oaaaed  r^CBIBlaaUWiiy.— Guttahrt  WotHsiatrf 

•     I'  il.i  >■  I    \r:.-ri  ,   ar.-goa- 

rrally  IWoweJ  by  Canpeor  —  Tim   li-awm  for  such   a   Bml<  aMtd>  —  On  QuMbal 
•>>  \xdUrv  Art.ry.  » rib  Tbr»xi  DlnatiBtira  Caaaa.  —  Anolhen  ('aioarao 
•afcrr  •  iimI  !•!•  >r  fatal  inC*»e»  where  the  Ax- 

aiarr  .uinhot   Projactilaa.  —  Tha  BUadina;  gaaanJly 

iaana  apixitancouilv  in  sveb  ('aires.  —  Summary  of  thtao  Pour  Case*  —  Consecutive  liau- 
crwaa  inxu'if  1  la  '  'nc  Instance,  Tr^.  irlam  in  Odc  Inatani  -   bolt  proving  fatal, 

■ad  tie  remair.laR  T we  Caaea  recovered. — On  Guaabct  Wound-  •    BnsUal 

AtTVry,  with  Tati  '.  I- "linn.  i.iitr.l  i.v  lii    i'|.  i.d'uiu. 

iimary  of  the  Thn«  Cases-       I  -    Primary  B 

t*M.  —  lu  aoue  of  tbciu  did  GaiurRiie  «cur.  -  !'ya> 

wia.  —  A  raavcsTOaaabol  Wound  revenue  the-  lot' ■<-■  '  uted 

■us  Oopaarjatoraa  •  ad    Vrx-^n,-  I    ■:-<•,— 

■evered  by  a  1'intol-ball.coa- 

llant,  !»!•  bury I  .  S.  Volunteers.—    I'll.     II.  innrrbage 

•at  a  jre  applied  ad  At  Pallt)  '■ — 

or  tbo  Temporary  Control  of  Certain  Forma  of 
the  Way  m  wnxA  it  should  be  applied  for  sueb  a  Purpoaa-  —  General  Sum- 
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mary  of  Twenty-three  Cm**  of  Gunshot  Wound*  af  AlteraBI  which  we  h»v«  related  or 
mentioned.  —  Gaushot  Wound*  severing  Luge  Arteries  von-  dan  (trout.  —  The  Pril 
Sources  of  Danger  are  Hemorrhage  aad  ■  QtmlHU,  but  especially  tlic  Latter. 
—  Cum  of  Partial  Dlvlainn  of  Arteries  by  i  taushfll  Projectiles  come  nndor  the  Surgeon'* 
Notice  more  frwimmlv  than  Case*  of  Complete  Division. —  Ur.  Otis'  Keraarkt  H 
Poiot,  — Dr.  Otis"  Kemark*  on  the  Treatment  of  Gunshot  Wound*  of  Art«ri*a.  —  The 
Author's  Observation*  on  th«  same  Subject 40 

».    IMC1UBD    wwsm  Of   auram**. 

Importance  of  Ihr  Subject.  —  llnvr  Incised  WnuiiiW  "'  the  Arteries  are  inflicted.  — Claaairj- 
cation  of  tht*e  Wound*-  —  1.  Partial  IJivi*ion.  —  t. Complit*  Division.  —  11.  MrMoaQaTttM 
Sheath  nnd  Kxtrmil  Coat  asO  I  d  Wound*  of  Arteries  more  prone  to  bleed  th»n 

Hie  other  Kami*  of  Va»e.iilnr  Injury.  —  It  is  mow  difficult  to  stop  llie  Bleeding  when  Ar- 
Ktrle*  are  partially  divided  by  Incised  W  minds,  than  when  [fai  ".unpicte. — 

1'Hiiciplcs  on  which  the  Treatment  should  b*  comluctrd  when  a  Small  Artery  is  pariulU 
divided  by  a  Culling  Instniiioui  \  CM  '  art  h  the  Brachial  Artery  was  cut  about 
halfway  through  by  a  Sabro  I'hrtiat  near  ii*  Origin  ;  llcroorrbaj:<   I  -  lately 

arrested  with  »n  l.xicniporAiirou!  ruurniqiu-t ;  llir  Vessel  III  tied  mi  buth  Side*  of  tin 
Orifice  in  it*  Walls  with  a  Good  Result.  —  An  Importaul  I'asc.  in  which  ilu  OedptlfJ 
Artery  was  wounded;  fatal  Twenty-three  Days  afterwanl*  from  Retreated  HeinnrTbagrs, 
although  the  I'oininuh  CkTOtlu  baaaad  baal  lied. —  If  Die  Artery  bad  happened  to  be  com- 
I ■  a t - > •  ■  1 1  i!i\hii'ii  iii  tin* '  aat,  t  Ii  probable,  thai  Pnaavn  would  h»w  innirnlied  ibe  Kind 
Ing.  the  Reasons  stated.  —  Uu  the  Phenomenn  produced  by  the  Partial  Diviiion  of  to 
Artery  willi  a  Sharp  Inurnment.  —  Concern ing  the  Plan  of  Treatment  whkh  should  be 
employed  »h.-n  Arlrnr>  jir  wimimIiiI  with  Sharp  liisirumeiita.  —  A  Case  of  Incised 
Wuiirid  nl  the  Ami  in  vol  i trie  'be  Axillary  Artery  ;  PnaftaW  Hemorrhage  which  recurred 
Several  Times:  the  Subclavian  w»s  then  tied:  Ilecorery.  —  In  this  Case  the  Iluntman 
Operation  succeeded.  —  Hut  it  often  fails  in  Similar  Case*,  either  from  a  Return  ol  Uu 

B]*j  Hag, n  Opem  '!"■  ■  i  riiiii-in  i-  hi  i  •  bm  i  at  "•  Oaugm  ■-  —  Tbi  OM  0>  ratio  b  pa- 

erally  tu  be  pfojhlltd  in  such  Case*.  —  .V  t'asc  of  Incised  Wound,  completely  diilillnr,  the 
Brachial  Artery  near  its  Origin:  Heath  from  Primary  Hemorrhage  iti  between  Fifteen  and 
Twenty  Mb)  Mass  —A  Case  of  Incised  Wound  uf  tbo  Throat  severing  thr  External  Caro* 
lid  Artery;  Death  in  about  Twenty  Minute*  Irom  Hrinnrrliage.—  A  Case  in  "Imli  ihe 
Popliteal  Artery  was  severed  with  a  Sabre:  Trauiiialic  Ancurieni  wa*  produced;  treated 
by  the  Old  Method;  Death  somo  Time  afterwards  kaV  —A  Case  of  rji 

Aneurism  of  the  Uracil ial  Artery,  pialaaVtd  by  an  Incised  Wound  of  it*  External  Coat.  — 
Description,  of  Hernial  Aneurism.  —  Remark*  concerning  FTernial  Aneuriam  81 

CHAPTER  FOURTH 


oat  ifciia*nc  a.i«v»u*. 

This  Are  idem  was  well  known  to  thai  Anrient  Surgeons.  —  Galea  wast  the  Earliest  Wrifer 
on  this  Subject.  —  Five  Cases  of  Traumatic  Aneurism  hare  already  been  related  in  Una 
Kseay. —  The  First  welted  from  a  Punctured  Wound.  —  The  Second  from  a  Lacerated 
Wound.  —  The  Third  from  a  Gunshot  Wound.  —  The  Fourth  from  an  Incised  Wound.  — 
The  Fifth  was  an  Example  of  Hernial  Aneurism.  —  Two  Principal  Varieties  of  Traumatic 
AueiiriKin  retogoixex):  1.  the  Dijfttwi;  I  the  i.irowucn'Aeii  —  Patbeleezy  of  the  Diffused; 
.  iv.  —  Pathology  of  tin  I  l>ed  Variety.  —  Two  Exceptional  Konn*  of  the 

Circumscribed  Variely  alio  mentioned.—  An  Illustrative  Case  of  Cireamscrilied  Trao- 
taatic  Aneorisni  erf  the  Femoral  Artery  produced  by  a  Bayoaet  Wound,  eofttntnited  by 
Professor  Gouley.  —  The  Way  in  which  this  Variety  ef  Aneurism  b  not  unfre>i»ently  pro- 
doceaL  —Traumatic  Atierurmn  is,  in  Realily,  a  Variety  of  Arterial  Wound  in  which  the 
Lxternal  bait  nut  the  Intercal  Bleeding  has  ceased.  —  A  Caee  in  which  the  Axillary  Ar- 
tery was  aevercd  by  a  Carbine-bell ;  Circumscribed  Trsumatk  Ancuroin  appeared  on  the 
Twrnty-orat  Day;  Lijcature  of  the  Subdarlan;  Death  Forty  •six  Days  aaterw  ants  from 
Eibaealiott,  produced  try  Secoadary  Htaorrbace  aad  Suppuralioii.  —  tVwtanaO.— 
Coacemina;  Hemorrhage  froca  Wounded  Artetiee.  -  On  the  alcana  by  whkb  the  Ulead- 
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inf  stop*  of  itself  when  Large  Arterie*  are  severed  by  fi.iii.li.d  Projectiles.  —  Why 
Arteries  are  more  liable  to  bleed  when  partially  then  when  completely  divided. — Con- 

otmtag  lb*  f mglMl  matmsi  ni  Mnuiy  Hemorrhage.  — on  the  Otvtm  cf  Hw  .v«- 

euriiaial  Murmur  mid  Thrill.  —  U  hj  tin-  Murmur  mid    Mu  ill    mrw    •.'•mrtiiii*'.    uol    prepenl. 

—  Pathology  of  the  An<uriemal  Swelling  in  the  Case  ju«l  related.  —  Pathology  of  thn 
Secondary  Hemorrhage  whiih  uc.urred  in  the  Mine  Caw.  —  It  did  not  occur  from  the 
Hiatal  ausd  of  the  Severed  Artery. —  It  did  cx-rur  frr.ui  I  h.  I'i  .1 .  .1u.1l  J-.rnl  1  lirongh  Kerlux 
ef  Blood  .11  the  Branches  of  the  Axillary  when  r  1 ..  CoiUiafsJ  ( 'ir.-uUtiuu  gut  well  ajtajb- 
Iiibed.  —  Th.  '  Ad  Qpantion  Ibuld  have  been  porformed  in  tlii*  Case. —  The  Reasons 
why  Mated.  —  Three  View*  arc  corroborated  by  Sir  Charlie  Bell's  Case,  which  ii  her* 
related. —  Surgical  I'reaiini'iit  ot  Traumatic  Aneiiriwii  in  general The-  Ancient  Sur- 
ge*** ware  aiijuainlrd  with  l-.xr*!li.u!  Methods  of  treating  tttf  LwtpQ. —  li»l«n,  Ai'tm', 
and  Pauliu  -rlgiucta  referred  to.  —  Of  thn  Opt-ratiuu  of  Autytlue,  uuw  frequently  called 
•' the  Old  Operation."  —  Albucaiie  and  IUly  Abba*  alio  referred  to.  —  Treatment  of 
Irilfused  Traumatic  AneurUm. —  I  h.  OI<l  1  iperatfas  generally  to  be  preferred.  —  Treat- 
ment of  ('irc-sinwrilicd  Traumata-  Aneurism.  — QMaetsODa  IoIIm  I'lan  >il  Hini'.cr  in  «uch 
Case*.  — 1(  nm  fail  through  inducing  Consecutive  Qangrcuia  or  Sceoinliiry  Hemorrhage. 

—  TV  Old  Operat  n  I.-.  Im.dy  t,,  ba  I..II..W.-1  l.y  Hum  Disaster*.  —  The  unit  Subject 
continued. —  Mr.  Syai*  deaarvn*  much  credit  far  reviving  thi  Old  Operation.  —  An  II- 
iu»lratit  «  t'a**  m  »ln.fi  lln-  Old  OjwmtioM  was  performed  «ith  an  Kxt  ill.  n(  Ke-iilt. — 
Iroaaeasc  Poucb»baped  Aneurism  of  the  Fcino'al  Artery,  produced  In  dim-hot  Injury; 
treated  by  tying  the  Ve»wl  on  both  the  Proximal  and  I  I  rial  Bi  Ii  •■'  Um  I  inlicc  with  a 
0«od  Result.  —  OoacaauQg  Distal  blenrarraagi.  "1  iln>  (,'a««- —  DlHaTiytlua  of  the  Ancu- 
riuaal  Sac-  —  PwgMM  01  tli»  ("aw  slier  the  Qne)r»tloB  very  Saliefacturt .  —  How  iho 
Diflicul  liea  attending  tin-  Performance  uf  the  I  lid  liberation  in  Caeee  euvh  iu  the  Fore- 
going nay  be  obviated. —  Holes  laid  down,  —  Addlttonal  Remark*  reincerning  the  Trcnt- 
OseM  or'Trauinalic  An.  -  11m  Plau  of  Treatment  "Imuld  be 
adapicj  t.i  -                                  Idea  of  Trauma)  u-  Aiu-uri- in  En    BycleJ  Cases. —  A  Caw  of 

TfBM  1  the   Femoral  Altar]         od  by  Gunshot  Injury;  Secondary 

llrmoirhagr  occurred  Several  Time*;  cured  Snail*  by  opening  the  Sue  and  tying  the 
Artery  l«.th  above  and  below  Injurv.—  W,    fminHj  paftf  the  Old  Opera- 

tion to  that  of  Hunter  and  An«l,  becauw  it  is  invre  likely  to  prove  •uccassful.  —  'I'bo 
Uanteriin  Operation  doe*  nul  alwaya  fad  in  audi  Case*.  —  An   Illustrative   Inatauvu  r«- 

I'lher  UluMrativc  Claae  narrated,  in  which  the  Opcrati<ui  of  Anel  wa»  fol- 
\vr  Traurnaiir  (ftaagrene-  — Th*  hVniora!  wa«  the  Arlerv  that  w:m  itivolvvd.  —  Tbo 
Limb  ws»  amputated  in  order  to  obviate  the  CoaaaOMSHI  of  tiangrene,  and  the  Patient 
liaal'y  recovered.  —  The  I'lan  of  Hunter  in,  however,  tometimot  preferable  to  the  Old  Op- 
eration in  Case*  of  Traumatic  Anrun-m-  of  ilie  Leg  and  Ham.  —  Dupnyireu  wai  the 
(Sr«t  to  conceive  and  execute  tine    i'ropoaal.  —  An   Illustrative    t.'aeo    that  orciirn-d     in    Du- 

noyi:  — The  Kcaaon*  which  Ird  him  10  vporato  on  the  Plan  of  lluutar  Mated, 

—  Dupuytren'i  Obetrvation*  en  tin-  I'oint  very  interoting  and  inatrnctive.  —  Delpcch 
•ubeeqneatly  treated  a  Similar  Case  in  the  aainc  Way  with  a  Good  Hcaulu  —  Dupuytrcn 
•1*0  treated  a  (iunahot  Case  on  the  same  Plan  with  Bitewjaa,  —  LVupuJ  tren'  •  Objection!:  to 
Amputation  in  Cants  uf  Traumatic  Anvniri^ni ,  proiluced  by  Simple  Fracture. —  Hit  Objec- 
tion" tu  law  Old  OprratKiu  ako  itatadL  —  Much  Injury  tny  be  done  by  attempting  the 
I'erfvrnunce  of  an  Impructicablv  Opuratinn.  —  When  the  Fracture  i»  compound,  it  ll  | 
crally  prvfrrablc  to  perform  the  Old  Operation,  or  else  to  amputate.  —  Mr.  BollBM1  Ba- 
tnarka  concerning  Traumatic  Anein  iting  Fracture.  —  Reaumc  or  tho  Surgical 
Treainxai  of  Traumatic  Aneuri»m  required  In  tho  several  Surgical  Kegiont  of  the  Body. 

—  Popliteal .  Femoral,  lli.ic.  Carotid:  Axillary:  Brachial:  Kadial:  llnar;  and  the 
Palmar  Arch.  —The  next  Two  Cases  illustrate  the  Distressing  and  even  Deplorable  Cir- 
enmstance.  under  which  the  Surgeon  must  nimalimea  operate  for  Traumatic  Anvurlam.  — 
Is  Ute  Firet  of  them  the  Result  was  good.  —  In  the  Last.  Kecovcrv  might  have  taken 
flace  If  the  Old  Operation  had  been  arasonably  performed.  — The  same  Case  also  forcibly 
Olnrtrate*  the  Iimtilitv  of  Local  Comprct-ion  as  a  Curative  Sfcs«ure  of  Axillary  An«u- 
rlam.  —  Of  Comprtaalon  a*  a  Curative  Measure  for  Traumatic  Aneiirium  In  general. — 
The  Bcaalt*  of  the  Treatment  by  Comprc»sion  stated. —This  Plan  of  Treatment  not 
adapted  to  the  Cure  of  Acuto  Traumatic  Aneurism 98 
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o»  wotstea  na-  ran  vn»». 


Guntliot  Wound*  of  Wine  of  ■  Sertoli*  Nature  occurred  hut  very  rarely  during  Uir  Lais 
War.  —  An  In»tanc«  mentioned.  —  Another  Instance  referred  to.  —Tiro  Cares  in  which 
Large  Vciui  were  wcunded  by  Guatliot  Projectilee  rill  alto  bt  related.  —  In  Ono  of  ih«ta. 
which  was  contributed  liy  Dr.  Swart*,  the  lull  fractured  tine  Lower  Jaw  ami  pawed  ilown- 
»ru*u>iiit'Mhc  N\ck,  fracturing  aUo  the  Trantrene  rroccaau  of  the  Third  aad  I 
Cervical  Vertebra;  It  wounded  the  Internal  Jl  mil  lodgiyl;  Sewmlary  Hem- 

orrhage repeatedly  occurred;  tie  Patient  ultimately  died  in  CunvalaloQ*;  Auiopty.  — 
Our  Army  Medical  Museum  contain*  Tiro  Specimen*  belonging  to  the  name  Category.  — 
An  lllutiralrve  Case  contributed  by  l>r.  Leale.  —  Gunahot  Wound  of  Ft 
I>eaih  Scvcosoee  Datya  afterward*  from  Exhaustion,  produced  by  Hemorrhage,  which  ttr 
ily  recurred. —Our  Army  Medical  Mu-tmu  *lw  eflBelaus  Two  Specimena  which 
were  obtained  from   Ca*ea  •imllar  to  ill  .lni.il.  —  llcmarki  by  the  Surgical 

Brian  ..if  ilip  Britiib  Army  in  the  Crimean  War  on  the  Traumatic  Lesion*  of  Vein*.  — 
A  Can  briefly  quoted  fnun  hii-  Work.  —  Also  liu  Humark*  on  Teooua  Hemorrhage  and 
Conec-cutlve  Gaugreno  occurring  when  the  Main  Artery  and  Vciu  are  both  wounded.  — 
Our  Army  Medical  Miineum  contain*  Tin.  ■  G |*ciincn», in  which  I-argt  Arteriea  and  their 
Accompanying  Win-  were  wnuiideit  by  Cun-liut  Projectiles,  —  Our  Army  Medical  Mu- 
•euiit  alio  contains  a  Specimen  of  Puncturut  tVvumi  of  a  Vain.  The  Femoral  Vein  wat 
pierced  by  a  l>*riiitig  nee.Uo.  —  Wounds  of  Vein*  an  Important  Bobjaet  for  Tl.rcc  ICeaaoaa, 
which  are  tnamerated.  —  Certain  Forma  of  Vcnuut  Compression  promote  Venous  Hemor- 
rhage; they  an  enumerated.  —  On  the  Influence  of  Posture  ia  promoting  Venous.  Heiuor- 
rbage.  —  Treatment  of  llemonhage  from  Wounded  Velna.— We  ihould  endeavor  to 
re. train  the  Binding  from  Wounded  Vein*:  Its.  by  obviating  the  Condition*  which  pro. 
mote  it;  id,  by  ihr  I'lnplni  uiniit  tf  Compression;  3d,  by  the  Application  of  Ligature*.  — 
The  Author'*  Experience  in  tying  I  >.  W\  OrW  Valuable  Paper  on  llic  *ame 

-  Oonabol  ^oiin.|>  oTUie  FcniDral  or  llio  Popliteal  Vein,  with  Correep.-' 
Lesion  of  lbs  Accompanying    Art.  r.i,  generally  require  Immediate   Amputation.  —  'Ibe 
Burnous  italed.  —  Dr.  W.  Thomson's  very  IntereaUng  and  Instructive  Cate,  which  be- 
long* to  thl»  Category,  i*  refeireil  to  at  »oinc  length 157 

IMI.i:    SIXTH. 

O*    A»ITW«|0-T»OC*  AMUMkll. 

An  Illiiitretlve  Caa*  related.—  Another  Cuss  tlluttrating  tat*  Subject,  whirl)  waaoantrlb- 
|     David  Innce.— Wound  of  the  Left  Carotid  Artery  and  Jugular  Vein,  in- 
flicted by  i  1'iMul-bulVrl.  producing  ASeTDtflsi  Immediately  and  Varlx  eSbu*q 
Carotid  was  tied  Soren   Dayi  alter  the  Injury,  and  Cerebral  Symptom*  were  induced 
thereby.   Death  occurred  r'ive  lhay*  afterwa--  —  Dr.  Prince'*  Comment*  on 

tin*  Case.  —  How  lb*  Blood-euppl  •  D  »»'  iliminl*hed.  —  Coo»equenee»  I 

Hii labau  BloodV«inpl>  of  the  Brain.  — A  Cate  mentioned  by  Guthrie  illuitrate*  the 

miii-  Subject.  —  Another  Caw  illu»lrating  tke  seme  Subject  —  Mr  ''II  Moor*  on  Iba 
earns  Subject.  —  On  the  Inutility  of  tit*  lluulcrian  Operation  to*  the  Cure  of  Arterio- 
venouj  Anenritm »*& 


i-IIAPTEB  8KVKNTH. 

ox  wot/ana  or  TIM  H»V*.KT. 

Penetrating  Wonorta of  thu  Heart  do  not  alwara  WW*  epe*.  l.-upuytren's  Cases 

referred  to,  — Oos  of  Hum  Minrh  BJ  several   Hours.  —  Anotnar  Twenty -lite 

Dae*.  —  Another  Tlireo    Dayi.  —  A  untli.r  EafH    I  lay*.  — And    AnouVar   died   on    the 
Fen  In  .  Day.  —  EaTart  of  Acuauaetuni  of  Ibe  Heart  U  Caaea  of  i  '  ia!  I  .imaaot 

Wowad*  of  the  Heart  are  not  aluaya  inun«di««*ly  fatal  ia  proved  by  Iba  Surgical  Expui. 
anee  of  lha  Uio  War.  —  Four  Spsdmans  of  thii  l«*Wo  preaerrod  la  onr  Army  Mtdkal 
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aleeemra— But  gmni'y  Gartah&t  Wound*  of  ih*  Heart  prore  quickly  fatal.  —An  II. 
haalratirr  Cu*.  —  tiuiivliof  Wound  prrfaratint;  the  Aorta  near  it-  I  the  Klghl 

Aarkle  ©f  the  Heart;  lleelh  wa«  inttantljr  produced:  Autniary.  —  An  lllu-tretivr  <«« 
which  «wn  Pea  dot  Of  Prof.  Carnochan.  — I'enelratiiig  Guaihi.!  W..nnd  ofthe 

llMft;  U«  protracted  for  Eleven  Dart:  Bu  I  I  round  imbedded  11  g  ihe  Sub- 

ataix-e  of  Ihe  Heart  at  the  Septum  Yentriralorun:  Wound  of  Heart  healed:  Death  ra- 
eultad  from  Per  rple'a  Monograph  on   WonuUa  of  the   Heart   referred 

to.  —  It  cvtilawi  a  Summary  of  Twelve  I'a-e-  of  liim.h.il  Injury  of  llm'  '  aliich 

the  I'atvni-  .-.*  Vaunt. —  A  Cat*  nf  Punctured  Wound 

of  lit*  Baa*  of  the  Klghl  I  the  Heart  inflicted  with  tin-  BUd(  <>l  a  Pockat-I 

Death  en  the  Seventeenth  Dae  from  Pneumonia:  Wound  of  the  Heart  cloud:  Bapurt  of 
Iks  Cane  CoMansnicaled  to  Prof.  Hamilton  L.y  Dr.  J  P  Walliicc,  laic  Acting  Aviating 
Sargeea  V.  S.  Army.  —  Punctured  WoOaldl  el  ihe  Heart  usually  prove  quickly  Caul,  but 
gvoanllr  not  quite  to  rjuUkly  at  Qanabot  Wound*  of  that  Organ.  —  Dr.  Eve  mention! 
Two  Canea  of  Pnnetiirrid  Woundi  of  the  Heart  in  which  HecoTeiy  took  place.  —  No  Com 
•f  Heart-wound  vn  tnated  in  the  Urjtiih  A ruiy  during  the  Crimean  War    .  1U 

I  IIUMI.lt    BJOfi 


On  Tan  urunrajutuia  aitiirrr  or  mcmukrhaok   ran*  wmsiun  anncaii*.  axd  thk 

m.ivi  ut  vmiii  rr  ih  mum 

Mr.  Paget'*  Remark*  no  Hemorrhage  from  n.l.  —  It  occura  meetly  in  Diatinct 

end  VieiMe  Strreina. —  Nearly  all  tlic  Minnie  Veeaele  become  el  need  <f  aoon  a»  di- 
ll .»   .!•  I.  Cloture  ia  elleeted. —  Gradually  Che  Larger  Veaaela  al*o  ceaec  lo  bleed.— 
Tike  Subsequent  Phenomena.  —  I'lie  S|H,r  ih.    I'.!..  Una;  fnun  a  Severed 

Arter*  le  effected  by  tin-   Following  M  let! I  evea  I'loeure  of  the 

BUedlag  Orifice  b*  Qonlroi  lion  of  the  Fibrea  of  llio  UuKulit  Coal  at  Ihe  Place  of  V 

—  8d.  Ketraetioo  of  Ih-   1  aaV  •  •!    the  BwVarad  Artery;  it»  C'oneen,  ucocea How  thia  He- 

Irarlleei  ie  effected.  — 3d.  Oaa  uiillow  ng  lltnod,  whereby  tire!  an  AWatml 

tad  eeeored  an  /■■  ar  Plug  b  formed-—  Hai  CoagvltMIUy  of  the  Blood 

becrc— r*  raaidlj  arHh  Ina  Approach  "i  Syncope. — 4th.  Maturation  of  the  For.-*  of  the 

EW"  >n*  *»  Che  l.o««  of  Blood  irn-r»a«ea.  —  Deacriplion  of  the  Local  Phei i- 

eaa  whirl,  are  tb»«  remdmed.  —  Oullirie'e  Remark*  I na  relating  Co  the 

Spatitaaeaua  ArreiC  »f  Arterial  Hemorrhage. —  Dr.  J*  |  differ?  tome  what 

tike  Foregoing. —  He  girt*  Undue   l'r..ii,iii«n<«   Co  Retrace  ion.  —  G»ne»(|iiei»cc*  of 
Belr.  B  Situ.  —  Or.  Joiiea  on  (he  Ex- 

ternal Ceraguliini — alio  <>n  ttu-  Internal  Coa^uliini  — Dr.Jorjaa  on   Ihe    llr.<parati>-e  Pro- 

eaa.  .a  U'euade  af  Arterie. Kxiulatinn   of  Plaatie  If ai-rial.  —  The    I'crmaniMil   Arreat 

of  Bfeedeug  eliledy  dependa  oa  Ibla  <  oagalura  o    L)  mph.  -   <  Itbajf  Pborjomeoa  alb  ndlog 
aW  Reioraiire  pene<««  in  Wi.nn.l.  .if   \rlerira     -The  PermanoiiC  Supiim    i- -■•  ■■<  I l.-m ■•< 

rfcafja  ie  eftertcl  '  nrretil  and  Huccc««ir»  Upcrationa  of  many  Ckueoa   —  They 

are  brierly  enuaartated.  —The  ArMfiwl  orv   much  leaa   likely  lo  bleed  when  »ev«r*.l   tf  a 
Larecaled  Woaatd  than  by  aa  Itadaed  Wound.  —  Tba   II. ..  [>itTeronce  briefly 

Haled.  —  Tlie   PUeananona    alao  brieiy    dcaoribad.  —  Arteriea    poaaeaa    f'ji-.t.,l,ili'^  and 
rTite'M-iVy  •  iHieaailliy  n  ".      ,,  the  Oeoluding  Clot  i«  »mill 

>•••(.  ^  oiiy  ,  tt  llemnrrlia^e   r.r    I  ruutnatlc  Aneuriaro.  —  The 

rtl»dii>e  f>i-«i  Wi  likely  lo  eoaae  aponlaneou»ly  when  they 

an  eemrplHrl  v  Hi  m  wbeM  they  are  but  partially  eerercd.  — The  rleaaona  MTerally  tlaleil. 
—  Th«N«'  of  the  Siiminndine;   l'arl«  oflon  a««i«C«  in    arreelitig  Hemor- 

rh«tf»   —  I  ■  -  ir.  Hie  Wraind  rnay  alio  aaaiat  in  producing;  the  nine  Reaull.  — 

A  Maakrt-bail  aoKMlimM  •ervra  lo  rapreae  Arterial  Hemorrhage  by  Occluding  the  Wuund 
l«    lb>    A-l-r;     .f-lf  •    referred    ta.  —  I '  QaM    rrlated. — 

•  hage  fr.ii.    I  iiiii.l.  il  l'..iirte..M  I  •„•.  -  p  • 

a  V  .   flaongB  Ih"  Vaurl  ami  loduvd  in   Ita  Walla   I. 

the  tkffjo-lrjread  W  il  ou  tha  Cardiae  Side  of  Che  Wonn 

aaiall  AataeUui  forratd  aa  Ih  iido  of  the  Wound  from  which  Profuse  and  Fatal 

ituro    «/  Ihn   Cai  i    —A    't'raumalie 

Aawui-.am  iartnea  ia  Caaneotioei  with  Hi.  Matal  Rod  (4  tb«  An.rv.  —Tha  Subjeel  0 

1  HrraorrUage  baa  beaa  eoaaidartd  in  Cono«.tiou  with   Woondi  of  the  Arterial      liU 


Thl*  Subject  next,  claim*  our  Attention.  —  Wo  do  not  employ  tliu  Term  in  (lie  iui(  Sen** 
»>  l)r.  Marleod. — We  te»trict  it*  I  N  U  Hemorrhage  occurring  in  th»  Intermediary 
Period,  properly  eo  called.  —  Dellnitioii  of  l<nn.  —  liii.-mii'diary  llatniirrhagp  ganrrally 
connected  wilh  Increased  Vascular  Activity.  —  It  belong*  to  the  Period  of  Uric  tion.  —  At 
th«  Intermediary  Period  i»  brief,  *o  thU  Form  of  Blending  occur*  comparatively  but  sel- 
dom. —  Four  Kxamplc*  of  Intermediary  Efetncfroaga  will  be  related. —  One  of  them 
occurn.l  In  the  Stump  of  a  recently  Amputated  Thigh.  —  lu  Anoth.-r  QaM  the  Weeding 
occurred  In  an  Arm-slump  from  the  Ligature  -lipping  off  from  the  Knd  of  the  Main 
Arteey.  —  In  the  other  Two  Case*  the  Bleeding  vu  produced  by  the  Bursting  open  of 
Traumatic  Orifice*  in  Vessel*  but  imperfectly  cloud  with  Coaguta.  —  An  Itluslrallva 
(.'ax  . 'niitriliiitoil  by  I)r.  C.  A.  l^uiln.  —  lnlcniii'iliary  Hemorrhngii,  parenchyniatoui  in 
(  haracltr,  following  Secondary  Amputation,  and  nrronted  b)  tha  Application  of  Liquor 
ferri  I'ersulph.  •  Recovery.  —  Another  Illustrative  Ca»e. —  Intermediary  Ilemorrhtge 
from  an  Arm-stump  on  the  Fourth  Day  after  Amputation,  the  Hrachial  Artery  having 
not  been  properly  lied;  arreted  by  opening  tin-  Stump  and  lying  the  Artery  again:  ita 
(oat*  were  healthy :  Di-alh  Thirteen  Day »  iilti-rwardi.  Ii-ihii  I'yivinia.  —  Another  Illustra- 
I'as*.—  Profuse  Intermediary'  Hemorrhage  from  a  Gunshot  Wound  of  the  Face  and 
Neck:  it  occurred  on  the  Fourth  Day;  Ligation  of  Right  Primitive  Carotid  Art- 
PtaWl  .11  .,i  I. .It  I  .<l.-i  imI  i "-  r.  .t  i.t ;  Recovery. —  Another  IlluatniUv*  Canv*. — 
Intermediary  llsinorrhage  (n>u«  tint  I)«r.p  I'almsr  Arch  loltuniug  i.uushot  Wound  of 
llan. I;  it  began  on  the  Second  Day;  Ligation  of  Brachial  Artery,  more  than  Four  Months 
alWx»r.l«  LM  Hand  was  attacked  nilli  Sloughing:  then  Profuse  Secondary  Hemorrhage 
occurred  ;  It  waa  controlled  by  Styptic*  and  ]*m>*aun>.  —  Prof.  Hamilton'*  Observation*  on 
Inearmediary  llemorrhag*.  —  The  Pathology  of  thi*  Form  of  Weeding. —  Intermediary 
Hemorrhage  occur*  mom  frequently  than  i»  generally  foppoaad  —  It*  Disastrous  Come- 
queries*. —  On  tha  Treatment  of  Intermediary  Hemorrhage:  1st,  with  Styptic*;  9d.  by 
relying  tha  Bleeding  Viswl;  W,  by  tying  the.  Main  Artery  at  »ome  Distance  from  the 
Wound 174 


CHAPTER  TENTH. 


UK    NKOIMDAKT    IIXsKiKI-.lt AtiK. 


l**>fin>i .....  ■■:  il..  Term.  —  Thl*  Accident  belong'  to  the  Secondary  Period  and  !•  connected 
will,  lli-  i'mcaaa  of  Suppuration.  —  It  usually  occur*  between  the  Filth  and  Twentieth 
!)*!•;  but  m.mi  frequently  about  the  Fourteenth  Day.  —  Summary  of  Sixty-live  Casta  of 
Secondary  Urmorrhagn.  —  In  Scorbutic  Kuhjecle  Sccimdurv  Weeding  la  mint  likely  to 
occur  on  Hi.  I  ifi hi  Sixth,  ami  ~-.  v.  nili  hay*. — Cause*  of  Secondary  Hemorrhage  —  It 
way  be  produced  by  a  Considerable  Vnriety  of  Cause*,  a*  follow*:  1st.  It  i*  not  uufre- 
.  I ...  ml.  i.iu.lu. .  I  In  »  OpBtmaj  Woun.l  of  an  Artery.  —  An  Illustrative  Case  contributed 
by  l»r  Uenjamln  Wuvdward. — Gun-hot  Wound  of  Face  and  Neck  with  Comminuted 
Fracture  of  lj»w»r  Jaw  on  Right  Side;  very  Profuse  Ilymorrliajtc  on  Seventh  Day  from. 
Internal  Carotid  Artery,  which  had  sloughed;  Ligation  of  Common  Carotid;  Blooding 
I-  rmanently  arretted  i  Death  on  Seventh  Day  afterward*  from  Meningitis  and  Softening 
■feast  Hrniu;  Autopsy.  —  An  Important  Feature  of  thl*  Ca»e  mentioned.  —  Another  Im- 
portant Feature  of  tide  Care.  —  2d.  Secondary  Hcmorrhngo  is  sometime*  produced  by  the 
Separation  of  the  Slough,  which  not  unfa-qurutly  surround*  the  Track  of  Gunshot  Projtc- 
tilea,  in  the  Soft  Part*.  — An  Illustrative  Case.—  Secondary  Hemorrhage  following  Guu- 
abot  Wound  o<  Thigh  ( Flesh)  on  the  Eleventh  Day;  Ligation  of  Femoral  Artery  on  the 
Plan  of  Hunter;  Comecutivo  Gangrene  and  Death  on  Eighteenth  Day  after  the  Wound 
was  Inflicted.  —  3d.  Secondary  HeninrrlinKv  "ii>  ;l   Consequence,  of  the  Walla  of 

an  Artery  having  been  aim.  k.-.l  by  Slouching  at  a  Place  whore  they  were  not  primarily 
injured.  —  Houghing  Clceratioii  and  Sloughing  Phagcdama.  —  Three  Cases  Illustrating 
thl*  Pom  of  Sccoiidnry  Hemorrhage  related.  —  Secondary  Hemorrhage  may  be  produced 
by  Simple  Ulceration.  —  An  Illustrative  Caae  of  a  very  Interesting  and  Instructive  Char- 
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ectee.  —  Gunshot  W«nad  of  Ankle-joint  involving  the  Tibia  and  Astragalus;  Profuse 
Bleeding,  Arterial  in  iu  Nature,  occurred  on  the  Eighty-fifth  <86tb)  Day;  Amputation; 
Dissection  of  tbe  Ampul  tied  Sltiulnc  showed  that  the  Posterior  Tibial  Artery  hail  been 
op— id  by  the  Ulcerative  Pruceiei  from  Pressure  cxertrd  by  •  1'irw  of  Broken  Rtmt; 
Death  on  tbe  Twentieth  Day  after  the  Operation  from  Exhaustion.  —  Another  Illustrative. 
Caaa  In  which,  tbe  Popliteal  Artery  «u  opened  by  Ulceration  eccasmnml  by  a  Seques- 
trum-—  Two  Additional  Cases  related  in  which  Important  Arteries  were  opened  bj 
Ulcerative  Prooeso.  —  la  both,  the  L'lctraiion  of  tbe  Arterial  Tunic*  appear*  to  have  ro- 
Milled  from  •  Depraved  Condition  of  the  General  Health.  —  tin.  Secondary  Hemorrhage 
at  not  (infrequently  produced  by  tbe  Nuu-uniou  or  N'on-bcalliig  of  Arteries  when  they  aro 
tied.  —  Case  of  Saxon  referred  to.  —  Bill.  Secondary  Hemorrhage  ■*  sometimes  occasioned 
by  tbe  Liquefaction  or  the  Oiviug  Way  of  the  Adhesive  Material  with  which  an  Arterial 
Wound  ha*  been  clvacd.  —  An  Illustrative  Caae.  —  Secondary  Hemorrhage  from  •  Gun- 
shot Wound  of  Leg  severing  the  Peroneal  Artery,  with  Fracture  of  the  fibula,  occurring 
ea  tbe  Fourteenth  Day ;  Amputation;  the  Peroneal  Artery  tbe  Source  of  the  Bleeding; 
the  Occluding  Plug  of  Coagulmn  and  Fibriuc  had  softened  and  yielded  to  the  Impulse  of 
tbe  Blood.  —  "tb.  Secondary  Hemorrhage  often  incurs  in  Connection  with  Tr»un>alic 
AararUiB  — Aa  Illiaatratire  Cose. —  Gunshot  wnund  of  Axillary  Artery;  Diffused  Trau- 
aaatic  Antariam;  Secondary  HeinorrhaKe  on  Tenth  Day;  Deligation  of  the  Subclavian, 
Hemorrhage  recurred  three  Day*  afterwards;  Consecutive  Gaugreiio;  Death ;  Aulop»y.  — 
Sail.  S*eondary  Hernurrhagc  ia  not  unfrequcntly  produced  by  Imperfect  Cloture  of 
Breaches  ia  Wounded  Arteries.  At  first  the  Bleeding  I*  arretted  ■ponlaneoutly,  but 
afterward*  tbe  Adhesive  Prvcee*  fails  to  dote  lh«    1  rauinsiic  Oriflce  permanently,  either 

tbe  Wouaued  Vessel  a  iinpriaoncd  in  tome  Bony  Canal,  which  hold*  it  open  at 
of  Injury,  or  because  it  ii  situated  in  some  Part  whose  Jlobilitv  ia  >o  great  aa  to 

the  Healing  Process  in  the  Arterial  Wound.—  T  wo  Illustrative  Caws  related.  — 
9th-  Secondary  Hemorrhage  not  unfrequontly  Occur*  from  the  Distal  Orifice  of  Wounded 
Arteries.  —  Tw  o  Case*  referred  to.  —  10th.  Scurvy  promotes  the  Occurrence  of  Secondary 
Hemorrhage.  —  An  Illustrative  Caae  contributed  bv  Dr.  W.  Clcndenin.  —  Scorbutus; 
Cuosltot  Wound,  involving  Ilrachial  Artery;  Secondary  rJcmvrrbago  on  the  Sixth  Day 
arrested  by  Ligation  of  Artery  at  Place  of  Injury,  both  Proximal  and  Dislal;  Reference 
also  made  to  Thirteen  Additional  Cases  of  Scorbutic  Iluiuowliag*. — Dr.  Clenilriiui '■ 
Contribution  continued. —  Hi*  l--.pi B  » esM  concerning  Scnrhuiic  Ilcmorrhsgn  fmm  tho 
Radial  and  Ulnar  Arteries.  —  Also  from  the  Poslerior  Tibial  Artery.  —  Dr.  .lolin  Wilson's 
Remark*  on  Ike  Canae*  of  Secondary  Hemorrhage.  —  Depravation  of  the  Rlood  the  Pro- 
line Source  of  this  Form  of  Bleeding.  —  11th.  Secondary  Hemorrhage  Is  sometime*  in- 
duced by  tbe  Injuries  attendant  cm  the  Transports!  inn  of  I  he  Wounded.  —  A  t:a»n  n-latrd 
irrente  of  Secondary  Hemorrhage  is  prnmoted  by  the  Ope- 
ration of  Moral  Causes  of  a  Depressing  Nature.  —  Some  Interesting  Motes  on  this  Subject. 

—  On  tbe  Influence  of  Atheroma  sad  Oaslflcatioa  of  Arteries  iu  producing  Secondary 
Hemurrluag*- —  Mr.  Paget'*  Ilemnrk*  on  thia  Subject.  —  When  Secondary  Dlrtding  oc- 
ciiri  from  an  Artery  wounded  or  lied  in  the  Continuity  of  a  Limb,  the  Distal  Oriflce  is 
more  frequently  Ihe  Source  of  the  Hemorrhage  than  the  Proximal.  —  Secondary  Hemor- 
rhage, in  wliar.ctrr  Way  produced,  generally  biplii-* u:  Deft rt  mi  tin:  Healing  l'i.»i    .. 

—  On  lbs  Prophylactic  Treatment  of  Secondary  Hemorrhage         ....        182 
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Jet,  Antins:  -tin.  Pallid  ma;  5th.  Albucasii;  8th,  Arerrhura;  7th,  Anrenus;  8th.  Khasei; 
•lb,  Italy  Abbes:  luth.  I'aulua  .F.gineta.  —  TIki  Early  Modern  Writers  on  Surg#ry  mun- 
I  .ill  the  Ancient  Method*  of  lupprtssing  Hemorrhage:  l*t.  Of  Prttrvrc  ai  a  Means 
of  arresting  llminrrhag*.  —  How  il  ilinnlil  ti»  appliod  to  restrain  Venous  Hemorrhage.  — 
In  what  I.'smw  Pressure  should  ba  employed  to  suppress  Arterial  ll»iiiorrhage.  —  }lnw  it 
should  he  applied  to  restrain  Bleeding  from  Largo  Arteries  when  wounded.  —  But  Little 
Korea  required  to  suppress  Arterial  Hemorrhage  wiien  directly  applied.  —The  Author's 
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Kspenenc*  on  loll  Impectatrt  Subject-  —  Preeaore  moat  net  be  looked  open  a*  a  Sabatiiufe 
for  tfa*  Ligature.  —  ll  generally  fail*  to  arrest  the  Bleeding  permanently  when  Important 
Arteries  art  wounded.  -  Bui  it  1*  often)  a  Useful  AdjwrnnL  —  M.  Of  CVrtaia  AMiri*f*nu 
a*  HawKNtaUe  Agent*.  —  Oar  Army  Surreon*  hare  planed  Heat  CtaMmt*  in  tba  Per- 
.i.-|il-»Uind  the  Kerchlondt  of  Iron. —  The  Case* ha  w h ieb  thrr  have  been  found  trearol. 

—  Objection!  to  their  Indfacriroinate  Da*  already  staled.  —  ad.  Of  the  Acftai  CauUrf  «a 
a  Meant  of  arresting  Secondary  Heiuwflhagu.  —  The  Hot  Iron  eaocctnfally  rmpl.iyed 
when  th*  Part*  wee*  ikraghing.  —  An  lllaatrativ*  Case  contributed  by  Dr.  Ctetednaln'.  — 
Gunshot  Wound  of  Laf :  Secondary  Hemorrhage  as  Fifteenth  Day:  ft.  raenrrMl  Tlirro 
Tirnn:  Wound  unhealthy  ;  Bleeding  controlled  at  first  by  Praaaar*  slot.  -«ure 
and  Liquor  Karri  Pertulph.  wart  triad,  but  wirbont  Success:  Iben  tba  Artntl  Cautery 
wrested  tba  Bleeding:  Kaoeaary.  —  Dr.  n*n<Wnin't  Kxperieur*  fcrarabk  ta  ado*  the 
Actual  Caulary  for  tnanraatJng  Hemorrhage  from.  Sloaghmg  and,  Gaagrenout  Wound*. 

—  Anotbar  Case.  —  Ganebet  Wound  of  Kajrfat  Buttock  penetralia*  Pelvic  Cavity;  Sec- 
ondary HoenorrhagecCTu  rime  ring  on  Twelfth  Day:  Premur*  aad  .Um»K«ii  triad  ■fHv 
oat  Suecnet:  Actual  Cautery  alio  urwiietmmfuL  —  Why  it  failed  ta  Ink  Caaa.  — Tba 
Actual  Caatary  mora  tenable  aa  an  Haemostatic  A  rem  I  titan  Pmear*  and  Astringent*.  — 
ll  it  well  adapted  to  the  Treatment  of  Hemorrhage  occarring  ie  Slonghing  and  Gangren- 
ous Parte.  —  4th.  Of  Tortim  aa  an  Hamioatafir  rWedare.  ipedlvnt  of  Minor 
Importance  tor  the  Suppression  of  Arterial  Hemorrhage.  —  Mb-  Uf  Ampmftvm  at  aa 
Operative  Procedure  which  may  toraetimea  b»  rendered  necessary  by  Secondary  Hemor- 
rhage. —  It  wat  one  of  th*  Principal  Expedient  employed  by  tbe  Ancient*  6  • 

of  Hameerhag*  occurring  in  the  Extremities.  —  The  Caaea  ta  which  It  ta  Mill  employed 
tor  that  Purpoee  enumerated.  —  5th.  Of  the  Ligature  aa  a  Moan*  of  iappraai  I 
rhage.— An  tllu.tratlrr  Case  contributed  by  Dr.  Ciendenin  —  Gunshot  Wound  of  1 
Part  of  Neck:  Mullet  pa*aed  through  from  Side  to  Side;  Secondary  Hemorrhage  or,  I 
tronlli  Dayi  il  was  treated  by  Prcaaara:  it  recurred  Several  lime*,  and  finally  terminated 
in  Death;  Interesting  l:  by  Dr.  t'lendenin:  Important  Statencnla  by  tbe  aame 

Writer  concerning  other  Case*  of  Secondary  Hemorrhage  wherein  Presture  and  the  Per- 
sulphate of  Iron  bad  failed,  but  whicli  were  finally  eared  by  Ligation.  —  The  Ligature 
the  moat  reliable  of  all  the  Mean*  at  our  Dlapoeal  for  ihr  Arret!  of  Secondary  Hemor- 
rhage. —  F.ight  Itulancee  mentioned  in  which  Compression  failed.  Ilia  Brachial  Artery 
being  wounded.—  Guthrie'*  Dbaclion  not  to  tie  a  Wooniird  Artery  ualeea  it  Bleed*  at 
trw  Ttote  U  far  too  broad  and  undUcrintinaliag,  —  fetal  i/onac-iuenec*  ef  that  Policy  in 
■he  Caae  juat  related.  — Good  Beau  It.  pfi  DutVltaal  Mtayln  oeber  Caeat-  —  The  Litra- 
tare  employed  an  Three  Dtatmct  Plana  tor  the  Arret!  of  Arterial  Hemorrhage.  —  Tbey 
are  enuantratod:  ltt.  tba  Old  Plan:  M.  that  of  Aawl:  Sd,  thai  of  Hauler.  —  A  Oaaa  con- 
tnhuled  by  Dr.  Leele.  -  Gunthot  Wound  of  Leg  ftactariog  KiUola  aad  teeering  tba  Fot- 
terinr  Tibial  Artery;  Secondary  Hemxirrhage  roinmenrlBK  on  Tenth  Day;  Preeaure  and 
Attringente  failed  to  arratt  it;  Old  Opaeatisn  performed;  Hrrnorrhage  pareaaaently  *np- 
prtated.  but  Death  ultimately  occurred  from  Pyaania.  —  Pyemia  reaoNa  not  UBfreouently 
ir.ui  I  '.Mind*  of  Arterie*.  — A  Cat*  contribaled  by  Dr.  Clendenln  i«  which  Sacondarr 
llrenorrhag*  tra.  'he  Artery  on  the  Plan  *f  Anel.  -    I 

•hot  Wound  of  «  >*.  and  Throat;  Secondary  Hemorrhage  on  Seventh  lajy 

from  Mouth;  Atlringenl*  failed  to  aj-re*t  it;  Ligation  of  Lingual  Artery  which  Mopped 
the  niatding,  and  il  did  not  return.  —  A  Cat*  contributed  by  Dr.  Ileite  in  winch  Sad 
ary  Bleeding  ocearring  in  a  St uiup  nu  tuweetfully  treated  hy  tying  Hi  y  ott 

lltr  Ilea  of  Anel.  —  Guuhol  Frtctur*  ol 

utility  Htntorrhag*  Iroen  Stump  on  Twetitt  therd  Hiy  afterward*:  llgated  Ihe  Kemnml 
Artery  in  Scarpa' •  Space,  which  arrested  Ilic  UleeOinc  permanenllj  .    I 
t  Md  i ipwniion  it  generally  to  be  preferred  in  treating  I ..  what 

Caae*  tba  I'tan  of  Artel  i*  AppliraWe.  —  Dr.  Darkl  V.  Smith',  inalrihutinn  on  Secondary 
Heaaorrhage.  —  An  Account  uf  four  Caaea  aocentafn!:  tat.  In  lhl«  OaM  tbe 

Brachial  Artery  ■•«  tied  on  tbe  l'laa  of  Hunter,  —  td.  In  thla  Cum  th. 
w*<  i.ed  an  the  I'ltn  of  HtkBter.       .Id.  la  thta  Cata  alaa  th*  Common  Carnild  wna  tied  on 
lb*  PUnof  Hunter.  —  4lh.  In  llita  fat*  the  Femoral  wa*  tied  on  the  l'l*n  hi  Hunt**,— • 
Guthrie*  Bale  to  tie  avery  Artery  at  tbe  "  Burtten  Pooif  "  cannot  alw> 
A  lata  contributed  by  Dr.  Clendtnta.  —  Gunabnt  Wound  of  HooUi  aad 
Hemorrhage  on  F.igbleerttli  Diy:  Ligation  el  Common  CarotU  An.  Taint 


CONTENTS. 


vv  v  1 1 


I  <»arn*  by  Com*.  —  Ou  Cerebral  Mischief  a*  a  Cooaeqaeuce  of  tying  th*  Com- 
«m  Carotid  Artery.  —  The  K*uUr  of  Ibis  Oparalka  very  creel.  —  The  Common  Caro- 
tid should  nwt  be  ucd  in  Cases  w>cn>  in*  Ligation  of  the  External  Carotid  or  it*  Uranche* 
w91  arrest  tbe  Bleeding.  —  A  Cam  coalribuieii  a  ward.  —  Ganabot  Woend  of 

Xeck  followed  by  Secondary  Hemorrhage ;  Ligation  of  Cooiiaoa  Carotid  Artery;  Reeull 
net  Mated.  —  A  Cart  coulnboled  by  Dr.  U»l«.  —  Guashol  Would  of  Thigh;  Seoteidsvy 
HnHkvrrhaga;  Ligation  of  External  iliac  Artery;  TIm  Bleeding  recurred,  bat  it  w*»  eou- 
trolled  byFTeseure.  INwmla  supervened;  Hawk  aoi  atattd.—  A  Gat*  whkb  ocesrred 
IB  lb*  Practice  of  Prof.  Rrainard.  —  Ligature  of  Common  Iliac  Artery  far  Secondary 
Hemorrhage  from  Gumbo*  Wound  of  Thi*h  near  Pelvis;  Recovery  from  Operation,  but 
Death  eocorrfd  Thro*  Months  afterwards  from  Typhoid  Fever.  —  Gunshot  Wound  of 
Thigh  (Lower  Third)  iav^viag  Femoral  or  Puplitead  Altar*]  Veaael  tied  in  TeodlMua 
i"«s*I  of  the  Adductor  Uagnua;  Secondary  Hemorrhage;  then  tied  Femoral  Artery  at 
of  .Scarpa'*  Triangle :  Heath  nccarred  some  Time  afterwards  (Two  Months).  —  Sec- 
ondary Hemorrhage  from  Stump  after  Arapatarioo  at  the  Shoalder-jeint ;  Bleeding  very 
ururewe  and  repeated ;  arrested  by-  Premnre  on  the  SabclaTian ;  Recovery.  —  The  Ligation 

at  the  Subclavian  would  hare  been  preferable  in  thai  Case The  Reasons  stated.  — 

Secondary  Hemorrhage  occurring  is  Stamp*  *hoaU  be  treated  c*>  semawbal  IKrfrretil 
Prhsciplea  from  those  which  obtain  when  it  r-Kvurs  in  tbr  Continuity  of  the  Kxireailtiea. 
—  ITui  Reason*  italed  —  Cmdatiam  luntum'na  aW  twfkymmt  */  iae  lignlart  /or  re- 
aWaeaia*  Bnatrraag<.  —  A  pretty  Full  Summary  given.  —  Why  llie  Metallic  Ligature 
is  generally  to  be  preferred.  —  Tim  Of  JrasreMar*  ns  an  HamxwUtk'  AgeaL  —  l>r.  Otis' 
Remarks  an  this  SobjecL  —  Surgical  Hemorrhage  not  relieved  by  the  Interna]  Adoiinas- 
tratioc  of  Acutuguitt all 

chapter  twelfth. 

O*  r*KaXCnTMATOC»  nKMOKKHAOB. 

This  Variety  of  nemorrhage  was  not  described  until  a  Recent  Period. —Strornpyer"*  Re- 
narks  concerning  it.  .—  The  Blood  in  this  Form  of  Hemorrhage  does  not  Issue  m  Distinct 
Stream*.—  PirenchywiaJons  HenKirrhwra  may  occnr  during  the  Primary,  the  lairr- 
awaaerw.  and  the  Stfondory  Period.—  The  Pathology  differ*  in  the  Several  Period*.— 
The  Pathology  expmmed  f*r  each  of  Iheea  Period*.  — A  Case  related  in  which  Profuse 
Parrncfaymatons  Hemorrhage  occurred  daring  the  Primary  Period.  —  Secondary  Ampu- 
tation of  ibe  Tliigh  performed  for  Gunshot  Injury  of  th*  Log;  Copious  l'amiphyiiiii.»;< 
Needing  from  Surface  Of  StheafM  il  w»s  arreeted  by  coverinjr  the  Raw  Surtac*  of  the 
Stamp  with  Unt  soaked  In  Liquor  Ferri  Persnlph.;  Recoterr;  why  Parenchymatous 
Hiimrhagn  occurred  in  this  Case.  —  Another  Instant*  of  this  Form  of  Hemorrhage  oe- 
rarrttur  during  the  Primary  Period  referred  to.  —  An  Illustrative  Cate  contributed  l<y  Dr. 

Cleiulenin Gneshot  Woaud  of  Right  Knee-joint;  Secondary  Amputation  of  Thigh,  fol- 

Uwsd  by  tary  Pffhee  ParenrliyuialuM  Hemorrhage  fmm  the  Stump:  Death:  Autopsy; 
Fsaviral  Vein  occluded  by  Thrombn*.  This  Case  diner*  from  the  Precedinjr  because  the 
Femoral  Vein  era*  ocriadsd.  —  A  OaM  In  which  Parenchymatous  Hemorrhage  occurred 
aarine  the  Sstterasdiarw  Period  rsierred  to.—  An  llluitretlv*  Caaa  rslattd.  In  whlcr 
Farni  wf  BI*edinr  occurred  daring  the  Secondary  Period.  —  Gunshot  Wound  of  Hghl 
Thigh  re  II*  Middle  Thsrd:  Rone  apparently  not  injur*.] :  H  diet  lodged |  Panmlinn*- 
loa*  Haiaairrhaiga  on  Thirty^srond  and  Thirty-lhird  X**y:  Death,  «iili  jjluptut  i 
rya»  >  ':  I'smnral,  Ka'smal,  and  Common    Iliac  Veins  filled  up  with  Coagu- 

Rlnod  iThromuusl,  which,  in  somt  Places,  was  uridorjroinr.  Spontsn«nu«  lli-ir»Ber»- 
\\n%.  nt  Porifnnei  Liejaefsi-imr.  \  lii-msrkabl*  Instance  of  Piivnchymatout  Hemnrrhaga 
orrnrrlng  duiinn  th*  Secondary  Period  referred  to,  l*hi  Uleadhlg  prorad  fsral—  It 
was  predarad  by  Tlirrastbn*.  —  Another  «'*«*  referrod  to  in  which  this  Form  of  Hemor- 
rhage atew  mdsry  Period.  —  Two  Cases  belongine  to  rhn  earn*  Cat*. 
t«IW  at  l^fl  Kadiu-  arid  Kiubt  Carpus;  Pirenchyniatoua 
Ilsmnrrhsse  rr»m  both  Wneinds  on  Tveaty-thlrd  Day;  Amnulalbin:  Death:  Aotopsr.  — 
Paiamliimiinas  iUsnnerkage  fmm  a  Hismp  Sixteen  Days  after  Ampulslion;  Cold.  As- 
•*ar*  tailsd  te  aneet  it:  Reampalation:  Death  from  Pyo-ma.  Five  Day* 
aftsr  tt*  Operation  i  Aaiopar;  Visceral  Alwceseea  found  in  Lungsand  Liver.  -  Summary 
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of  fir*  Cases  In  which  Parenehymaton*  Hemorrhage  occurred  during  the  Secondary  P*- 
rind. — (In  Capillary  Bleeding  from  (Snuiulating  Surface*  print iicj.i1  by  Venereal  Ksctte- 
mrnt  and  br  Kxceacn*  in  Drinking. — The  keorbulic  Ihntlutii  dnee  not  indue*  Parau- 
ehymaioiiji  llpinnrrliaK*  —  Trentmmt.  —  To  what  Case*  the  Persulphate  or  the  Perehlo- 

nd '  Iron  in  applicable,  and  how  It  should  be  applied  —  Concerning  the  U*e  of  Met 

Water  *«  a  Ho  in.i-:uiic  A.;eiit. —  How  the  Bleeding  .houM  t.«  treated  whan  it  reaullt 
from  Throinboala.  —  How  Capillary  Hemorrhage  should  be  treated  whan  it  la  produced 
by  strong  Nervooa  or  Vascular  Excitement 81? 
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nir  ooxskcvtive  oaxanaXK,  on  MrnrnricATinj*   jimui.tiso  ritoM  tub  jsjtbt  or 

Bui(>u-vr-*.ir.iJi. 

Thia  Disorder  it  of  not  L'nfrcquent  Occurrence  and  rcry  Katal  Character  — Of  Twenty-Are 
Caste*,  Twenty-one  died. —  It*  Patholapf. —  It*  Prcrin-ilt   Cautt. — Ita   Efficient  Catu*. 

—  The  Supply  of  Nutrient  Blond  may  ho  diminished  or  suppressed  in  Three  Distinct 
War».  They  are  enumeratad.  —  Arteries  may  become  commuted  or  occluded  by  I 
•hot  Wound*  in  Two  Diatinct  Way*.  They  are  pointed  out.  —  How  Arteries  beronu. 
constricted  in  Consequence  of  Contusion  of  Iheir  Walla,  —  On  C  uigrcne  as  a  Ri-iult  or  the 
PlllMOB  of  Large  Arteries. — On  Gangrene  a*  a  lieault  of  the  Liyiiun  of  Altai*  — 
Five  Case*  and  an  Anatomical  Specimen  referrod  to.  —  The  l-arge  Vein*  of  the  Kxtrmi- 
Itin*.  —  How  tbey  may  become,  plugged  up;  and  the  Consequence  of  audi  Obstruction. 
Thai  Reatona  why  Conaecutive  (iangrene  ia  often  humid  —  The  Conaequcncea  of  Venous 
Obstruction  are  well  shown  In  Case*  (^Thrombosis.  —  Venoue  Uceluaion  alone  hut  aeldom 
occasion*  Conaoeutiro  Gangron*.     It  may,  however,  be  an  Important  Adjuvant On 

:  hi  -in  hi  of  the  Collateral  Channel*  aa  a  Cauae  of  Conaecutive  Gangrene  —  Th*  Office 
performed  by  the  Collateral  Vessels  when  the  Main  Artery  in  .K-elu.lcl.  —  I  in  the  Effect 
of  Inflammatory  Swelling  upon  th*  Development  of  the  Collateral1  Circulation,  when  the 

:;    Arlery  If,    clo**d. —  Guu»lmt    1- rm-liir*   of    Leg    in     I.'[i|ht    Third,  when    complicated 

with  Severance  of  the  Posterior  Tibial  Artery,  ia  very  apl  to  produce  Consecutive  Oan- 
grene.  The  Reasons  atated.  —  The  Reasons  alao  staled  why  Gunshot  Wounds  tliriding 
th*  Femoral  or  Ih*  Popliteal  Arlcrie*  are  *o  frequently  followed  by  Gangrene  —  The 
llunlcriaii  Operation,  when  performed  for  the  Arrrat  of  Hemorrhage  from  a  Wound  in  th* 
Continuity  of  a  Limb,  i»  Bora  Steal*  In  he  fallowed  by  Gangrene  than  the  Old  Operation. 
The  Explanation  giren.  —  The  Old  Operation  advantageous  in  Another  Respect. —  The 
Effects  of  Pcep.eealed  Swelling  upon  the  Venous  and  Collateral  Circulation  when  pro- 
duced by  Kxlrnvasalcd  Blood  described. —  The  Softening  of  the  Brain  which  is  pro- 
duced hv  tying  (he  Carotid  Artery  hear-  .-i  Sluing  BaaajBDaajMi  lo  Consneutiv*  (iangrene, 

—  It  should  bu  called  Cunacs-a/iiv  Gongrenetif  lite  Bruin  —  The  Objccthc  Phenomena  of 
Conaecutive  Gangrene  occurring  in  a  Limb  described.  —  When  left  to  Nature,  but  a 
Small  Proportion  of  the  Cases  recover.  The  Reasons  •tated. —  Amputation  ii  our  Prin- 
cipal Expedient  in  fhi«  Disorder.  —  To  be  lurcaseful.  It   slioulil    be    |iei lurmul    ju    earlv  s« 

po-iblc. —  Other  Rule*  ooncciniiig  ''*  Employment  given.  —  lu  Cases  of  Consecutive 
Gangrene,  a  Line  of  Separation  between  the  Dead  and  the  Living  Parts  but  »eldo-m  spon- 
taneously forme-  —  An  Illustrative  Caae.  —  Gangrene  of  Stump  produced  by  compressing 
it  with  a  Tight  Bandage;  Death  on  the  Ninth  Day  after  Ambulation:  the  Mortification 
bad  travailed  upward*  nearly  to  the  Trunk 9»t 
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os  onrttft  MVKi.rns. 

DeSnitJoa  of  tie  Term  Oiteo-noreHtBi.  —  Often  met  with  durinjr  thn  Lite  Wan  -To  In 
•lulied  M  H  ocean  ill  Civil  u  welt  as  in  Military  Life.—  Not  a  New  Diaeaae.  —  Bibliog- 
raphy. —  PhyaJolngical  Anatomy  of  trie  Marrow.  —  Martow  exi«t*  in  ill  tkme*  —  Micro- 
•coplral  Anatomy.  —  No  Endoatcum.  —  Oaacoua  Development  not  tvunpli-ir  Hartal  Marrow 
ia  formed. —Varieties  of  Osteo-rayelilia.  —  Acuta  and  Chronic.  —  Symptom*  of  Acuta 
form.  —  Pathali«,ical  Ctiaacra.  —  Oateo -myeJilrs  not  a  Variety  of  Pyxmia.  —  Several  II- 
luatrstir*  Casts.  —  Catia  of  Oateo-raytlltl*.  —  Flrat,  Onrrnl  OaWaM,  namely,  Aft,  Sex, 
Oocanslian,  Diathesis,  Roapltal  Ahr.  —  Second,  Special  OaaM,  named-  p». 

peciaJly  of  Brwea.  —  Contusion  and  Conclusion  of  Marrow.  —  Ecchymoai  i  of  the  Marrow. 

—  Uanebot  Fracture*.  —  i  MtpManl  Kractores.—  K*-**i-t inn  nnd  Kxcl«iun.  —  Ampuiaipin. 

—  Foraiga  Rodlea  In  Medallarv  Canal.  —  Syphilitic,  Strumous.  nml  litii-umatir  l>i*theala. 

—  Idiopathic  Fever  a  Can»e.  — Occurring  without  any  Appreciable  Cane*.  —  Transpor- 
tation ac*  Wounded. —  Author-  Rjipafbun  a  la  SarVaTtl  Cainpai|tn«.  —  Symptom*  of  Oateo- 

aninatii-  CaWi  -  Cnarattai  of  the  Local   I'aln.  —  Puffy  Smiling.— 
ofSfcln.—  Traumatic  (.'»«**.  —  Acute  and  Chronic.  —  Recapitulation  of  Symptom*. 

ifnaala,  —  Da*  wit  laterally  brr n  recognised  rnifa  mortem.  —  I >i  114,-110™  of  Ota 
Form   aaoce  simple.  —  Pathological    Aaatonay.—  Carnlucation    or   Hepatization    of  the 
Marrow.  —  Cauae  of  OHHIRI  «(  Color  la  Marrow,  --  jkpoploj  "f  Marrow.  —  Cauae  of 

..»«a.  —Medullary  Tube  obliterated.  —  Pathology  of  Soppurallve  0»leo-myellria, — 
Hepatization  and  Suppuration  of  the  Medullary  Tiionie.  — Only  Different  Phases  of  Iho 
aanw  Malady.  —  One  Conservative  anit  tbo  other  Destructive.  —  Gangrene  of  the  Mar- 
row. —  A  Beaatt  aa"  a  if  iarlirr  Graria  of  Inflammation.  — Tht*  Condition  MM.  often  met 
with  —  Dauttratlvo  Gear*.  —  One  Example  of  Mephitic  or  Spontaneous  f!an|rrcne  of  the 
Marrow.  — Termination',  Complications  and  Cunnrquenrr*  of  thateo  myelin*.  —  Termina- 
tion m  Roc-  :r*l  tfacnata,  in  ETaemM  in  Totality,  in  Osteo-poroaip,  in  Pyar- 
thrana.  —  Mar  occur  •leoal'anr.»u'lv  In  more  than  one  llnne.  —  New  Hour  Cmviili-,,  and 
Saw  Oaacoau  Tieaae. —  Acute  PerioattaJ  Abscess. —  Abaoeaaea  in  thr  Soft    : 

1  al  to  the  Periasteara. —  Thrombus.  —  Pyarraia.  —  Leukemia.  —  Oaten  -myelitis  often 
prove*  fatal  by  inducing  Extreme  Exhaustion.  —  Treatment  of  Acute  Otteo-tnyelitla.  — 
rlvr>tiic  Mraaurea.  —  Internal  Medication-  —  Topical  Medication.  —  Operative  Pro- 
cadaraa.  —  IbcisIoo,  Trephinine,  Amputation,  Exarticulatlon. —Operative  Procedurea 
aatactally  roqelred  ia  the  Cbronic  Form  of  Oateo-tnyelitia MS 

«  II  \  ITER  SECOND. 

ux  rxmoorrna. 

aVaataoaical  Slrortura  of  PtrloaUam.  —  I -a—  Vaarular  than  the  Medullary  Tiaaaa.  —  P**u|. 
larly  kabla  to  Traumatic  Injury.  —  Frequency  of  Ecchymoaia  and  ita  Cauae.  —  Traauaatic 
leaaammatioa  of  the  Periosteum  generally  a  Baparative  Proceaa.  —  Occaaicaally  it  r/ro- 
aaatV  to  Sofparatkofl,  Taming,  ia  meal  Caaea,  Circumscribed  .Nuh-p«rio*t»al  Abacoaeaa.  — 
Primary  TraunaoUc  Parioatitia  raudom  fatal,  nor  do**  M  often  oecj.- 1  IrH  Neeroaia. 

—  RamavaJ  of  tka  Parioataum  doaa  not  alwaya  cauae  Superficial  or  LaonellaUd  F.xfolia- 
tiaa  af  Baoa.  —  In  Uamak.it  Injuria*  of  Ron*.  Ptmotlfonn  Kcohrmoaaa  are  often  found  at 
Patau  ramote  from  to*  SmI  af  the  PrlaclpaJ  Injary.  —  Three  at  bar  VarialUa  of  Perioatilia, 
aiaiiTy,  tkroftalaua,  Syphilitic,  and  Rhmmalic,  rxiiher  of  which  are  do»crilx.l  at   1 

by  ra«  Atrtknr.  —  Symntoma  of  the  Primary  Trauma-i -  ParioatlUa.  —  Secondary  Teau- 
aaMM  PariaalSUa  oftoa  a  Saquanot  uaon  Oatao-mralltu.  —  Occasionally  liiflaiiiimi, 
«at»  ataaultaaaoiuly  Ha  tba  Fariootaam,  Bone,  and  Medullary  Tiaaua  —  Acuta  I'erioateal 
Aaaaaaa.  —  Ita  lafrMiueocy,  it.   I. -ability  to  b*  miataken  for  Oateo-myelitia.  —  Moat  fra- 
auaat  aboajl  lb*  A40  M  Fobarty,  and  roanifcata  othar  Prefenaota  relating  to  Sex,  ate.  — 
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CHAPTER  TUTKD. 

o*  ostitis. 

larreqaeaey  of  Ante  Primary  Ostro*.  sad  ibt  Biainru  tlmeesr.  —  Tarietiea  ef  (Milk) 
Matcry,  Tnmmuk.  Stnfukxm.  Syphilitic  B»»wanatir,  aad  Goaty.  —  Trsjotastk 
dianased.  —  Caroatc    Tree  reals;    Ostitis  Bat  mfreqaeat  as  a  Seo^irr    Alfcftt—,- 
PaUsologiesJ  Chan,-**.  —  Rsdness  sod  \lrwt  or  la*Ur«ioej,  an  the  Prisnary  i 

—  Otecrratioat  of  Mr.  BarwelL  —  Sebseqoratly  the  Bone  bi i ■—■■  lighter  aad 
perns**  (Osseo^wrosis)  ia  Coosrqeewee  of  lnlscstkliel  Mschstisadea*.— Scleras* 
Ofo-poro«h  nenilsm  cos***  ib  lMsfcres*  Parties**  ef  the  w  Use*.  — Ostitis  pro- 
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EXPLANATION  OF  TEE  PLATES.1 


PLATE    FIRST. 
Reduced  one  third. 

This  plnte  gives  a  representation  of  usteo-myelitjs  in  the  first  stage; 
>  of  commencing  gangrene  of  the  mairrow.  endostosia,  and  periostosis. 
The  specimen  from  which  it  was  taken  consists  of  the  lower  fragment  uf 
a  femur  which  hod  been  fractured  by  tire-arms  ninety -eight  days  before. 
It  has  been  split  lengthwise  and  fmin  before  backward*  with  a  saw.  The 
surface  of  tie  section  only  is  figured.  The  .-|nrini.u  is  represented  with 
its  articular  or  knee-joint  extremity  uppermost,  and  consequently  with  its 
fractured  end  pointing  downwards.  The  deep-red  color  which  the  marrow 
often  assumes  when  it  becomes  sclerosed  or  camificd  by  the  inflammatory 
process,  is  well  shown.  The  dark-coloretl  sp-t  in  the  mid.*t  of  tli 
(red)  medullary  tissue  represents  a  small  slough,  i.  e..  gangrene  of  the 
marrow  in  an  early  stage.     It  was,  doubtless,  formed  just  before  death. 

The  broken  end  of  die  specimen  is  rounded  off*.  The  fracture  did  not 
nnite.  The  medullary  canal  at  and  for  some  distance  from  the  place 
of  fracture  is  filled,  more  or  less  completely,  with  new  osseous  tissue 
(endostosi*)  having  a  jwrous  structure  and  a  pale-red  color.  There  is 
also  a  considerable  deposit  of  new  ln.nu.'  upon  the  exterior  of  the  specimen 
( pcriottoeia)  extending  from  the  place  of  fracture  along  the  tittft  some 
two  or  three  inches.  This  periostosis  and  likewise  the  endostosis  ore  dis- 
tinctly shown  in  the  plate. 

About  an  inch  from  the  broken  end  a  hole  i«  represented  in  tbo  com- 
pact wall  of  tin'  "hurt,  through  which  a  small  fragment  of  bone  was  driven 
into  the  medullary  canal  (marrow)  when  the  casualty  occurred. 

The  patient  was  treated  at  Bellevne  Hospital,  in  the  service  of  Drs. 
James  R.  Wood.  Stephen  Smith,  and  Frank  H.  Hamilton.  Professor 
Hamilton  had  charge  when  death  occurred. 

due  X.  David  SufTeni,  aged  forty-sir,  wounded  by  fire-arms,  Septem- 
ber 28,  1865 ;  died  January  4,  1866,  of  chronic  pyaemia ;  pp.  Si')-.'!:.' 1 . 

1  More  —  The  author  I*  not  responsible  for  the  lettering  of  Plata*!,  4,6,  8,  and  9,  becaiiM 
dM  proof*  of  the**  plate*  wore  not  aubmittcd  to  him  for  that  purpoM.  He  ii,  however, 
aeroeuxable  for  the  lettering  of  Plate*  9,  8.  5.  T,  am]  10,  a*  It  m  dona  by  him.  But  when 
he  lettered  Plata*  3,  b,  and  T.  ho  wm  nut  awarn  that  Plain*  1,  i,  6,  s,  and  !»,  worn  already 
lUiahed.  If  ha  had  been  acquainted  with  thii  cire  umatanc*  at  that  time,  he  would  probably 
hare  pureued  a  different  plan.  It  has  aaemed  n< penary  to  *ay  thu*  much,  in  justice  to  the 
author,  eoorerolnn  tUanattar;  and  if  any  dlnere  panel**  shall  be  found  to  exist  between 
the  lettering  of  the**  plate*  nnd  tha  text,  ha  i«  obrioualy  not  accountable  for  tham. 
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PLATE    SECOND. 

Tin-  -peeimen  here  represented  consist*  of  the  upper  fragment  of  a 
femur,  ivhi.di  hod  sustained  n  gunshot  fracture  ninety-eight  flays  before 
the  ilraili  of  the  ifebjecf  from  which  it  *m  obtained.  It  ha*  been  cut  in 
two,  or  rather  it  is  represented  as  cut  in  two,  in  order  to  get  it  within  the 
limits  of  the  plate.  It  lias  also  been  xplil  lengthwise-  with  a  saw  in  order 
to  expose  it*  interior  to  view.  The  lower  fragment  of  the  same  brine  in 
Itfll  OMnUill  in  Plate  1  ;  but  the  disease  is  not  nearly  bo  far  advanced  in 
that  part  as  it  is  in  this. 

F.  Place  of  fracture,  f.  <■.,  the  fractured  end  of  the  yorfmcu  ;  no 
attempt  at  anion  at  this  point ;  medullary  canal  open  and  allowing  mutter 
to  escape  freely  from  the  medullary  abscesses. 

A,  A.    Place  where  the  specimen  is  represented  as  cut  in  two. 

S,  S,  S,  S.  Suppuration  of  the  marrow ;  in  the  canal  of  the  shaft  the 
medullary  tissue  has  undergone  very  extensive  destruction,  tad  the  puru- 
lent [natter  forma  collections  of  considerable  size,  which,  however,  commu- 
nicate freely  with  each  other ;  In  the  caput  and  cervix  femoria,  and 
throughout  the  upper  end  of  the  specimen  generally,  the  medullary  tissue 
has  been  transformed  into  pus  to  very  great  extent  Tbie  circumstance 
is  well  shown  in  the  plate. 

0,  0.  Ostitis  j  the  compact  tissue  of  the  bone  has  become  reddened  by 
the  inflammatory  process. 

P.  P.  Periostosis.  of  considerable  extent. 

Ph.  An  osteophyte,  measuring  two  and  three  fourths  inches  long,  two 
and  one  fourth  inches  wide,  and  three  fourth*  of  an  inch  thick.  Exter- 
nally it  presents  a  dark  color,  from  being  covered  over  with  some  dried 
connective  tissue.  It  served  to  unit©  in  a  partial  or  imperfect  manner 
the  fragments  of  the  broken  bone,  which  overlapped  each  other  consider- 
ably, as  generally  happens  in  similar  cases.  This  new  osseous  growth 
ha-*  been  developed  almost  entirely  from  the  connective  tissue. 

The  patient  was  treated  at  Bellevue  Hospital,  iu  the  service  of  Drs. 
James  Ii.  Wood,  Stephen  Smith,  and  Frank  II.  Hamilton.  Professor 
Hamilton  had  cluirge  at  the  close. 

Case  X.  David  Sutfcrn.  aged  forty-six,  wounded  by  fire-arms,  Sep- 
tember 28,  1865 ;  died  January  4,  1866,  of  chronic  pyemia ;  pp.  319—321. 


PLATE  Til  IK  I). 


Osteo-myelitia  of  right  femur,  following  compound  fracture,  the  result 
of  railroad  injury.  Death  occurred  sixty-six  days  oiler  the  accident. 
The  upper  fragment  of  the  broken  bone  Is  figured  in  the  plate.  It  is  rep- 
resented as  cut  in  two  in  order  to  get  it  within  the  limits  of  the  plate.     It 
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has  been  spHt  leagtbwi?m  widi  a  saw,  itixl  d.e  surface  of  tbe  section  is  in 
reality  what  is  figured.  The  disease  ia  in  the  first  stage,  i.  «.,  the 
row  has  become  sclerosed,  caruided.  or  hcpatize.i  through  lite  agejn 
the  inflammatory  process.  Aboro  the  place  of  fracturr  |hj  miiiuned 
marrow  has  a  yellowish-red  color,  in  the  middle  of  the  specimen  it  is 
bright-red.  and  at  the  upper  eud  ol"  ilir  nieiliiilury  lmiiiiI  it  [a  dark-red, 
aud  even  brown  in  spot*.  At  the  place  of  fracture,  however,  the  marrow 
is  mortified  to  small  extent.  It  is  probable  that  this  gangrene  occurred 
shortly  before  death.  Tl»e  compact  tissue  of  dm  femur  (»kaii)  is  de- 
cidedly reddeued  ia  color  or  inflamed  for  several  incites  above  llio  place 
of  fracture,  and  elsewhere  it  is  obviously  more  vascular  thou  normal 
i-.).  There  L*  also  extensive  perioatosis.  It  is  well  represented  in 
the  plate.  There  i».  iw>,  o»n*iderable  ondostods,  extending  Mjvcral  inches 
above  the  place  of  fracture,  but  it  is  mil  aud  cannot  lie  distinctly  shown 
in  tbo  plate,  an  account  of  the  pale-red  color  of  the  new  osseous  tissue 

J{.  R.  Sclerosed,  ramified,  or  hcpaUrcd  marrow. 
G.  Gangrene  of  th«  marrow. 
P.  f.    Poriostusl*. 

eooodary). 
patient  was  treated  at   St.  Wne— ft  Hospital.  New  York,  in  the 
of  Drs.  Voss  and  Gouley.     Dr.  (iimh-y  bud  charge  when  death 
occurred. 

I  XI.  Michael  Stack,  aged  twenty-five,  injured  by  railroad  cars, 
November  7,  1«*>5 ;  died  January  12.  1866,  of  irritative  fever  aud 
exhaustion  ;  pp.  322-321. 


PLATE   FOURTH. 
Rtdttcai  one  OUrd. 

The  pathological  specimen  represented  by  tbi»  plate  consists  of  a  knee 
joint  awl  parts  uf  the  several  bones  which  enter  into  tbe  structure  of  this 
joint.  The  ■paaisacai  has  been  split  lengthwise  and  from  before  back- 
ward) with  a  saw.  The  surface  of  die  section  Hid  the  interior  of  the 
joint  are  figured.  The  patella  qbh  iioi  illidyxi  t«>  the  tibbi  by  fp  proper 
but  il  bas  been  separated  froiu  the  quadriflaps.  I  runs 

liuou*   flbj  ■  i  bdopg  lo   'bat  set  of 

muscles,  remain  attached  lo  c l»<-  wperior  bocder  of  the  patella.  The  por- 
tion of  tli*  iaukur  that  ia  reproMated  cooeiafa  of  the  lofraj  frafmeal  of  a 
tiagli-txne  which  had  Itoeti  broken  by  ruilrojul  injury  sixty-nix  duys 
befor  fragment   ol*  tbe  same  thigh-bone,  is  represented  in 

Plate  3.  lullsry  tissue  of  tliei  lower  fragment  is  moderately 

inlUuMsl  (first  stage  of  osteomyelitis),  but  the  disease  is  not  nearly  so 
—  nor  ki  fur  advanced  as  it  is  in  the  upper  fragment  (see  Plate  ii). 


XXJtVl  EXPLANATION   OP  THE  PLATES. 

The  broken  end  of*  tliis,  the  lower  fragment,  is  rounded  off,  not  regu- 
larly, l>ut  «ililn|iirlv.  from  behind  forwards.     The  fracture  did  DOt  unite 

The  knee  joint  exhibit."  in  n  very  strikiut;  manner  some  of  the  n-ulti 
of  traumatic  arthritis.  It  is  undergoing  bony  anchylosis.  The  cartilage 
of  incrustation  has  almost  entirely  disappeared  from  the  condyles  of  the 
femur,  the  head  of  the  tibia,  and  the  patella  ;  and  its  place  is  supplied  by 
a  thick  layer  of  now,  firm,  deep-red  granulations  of  bone  Thus,  the 
head  of  the  tibia  and  the  patella  ore  becoming  fastened  to  the  condyle* 
nt'  i In-  lemur,  nut  by  the  intervention  of  new  fibrous  or  cartilaginous 
tissue,  but  by  new  osseous  tissue  itself.  The  cartilage  of  incrustation 
appears  to  have  been  transformed  directly  into  new  osseous  tissue.  The 
joint  docs  not  contuin  nny  new  connective  nor  any  new  cartilaginous 
tissue.  The  UflbjlOMd  boon  Lave  been  torn  apart,  or  separated  by 
force,  for  the  purpose  of  excising  the  interior  of  the  joint  to  view.  The 
deep-rod  color  of  this  part  is  well  shown  in  the  plate. 

Thi.>  .-|)k  iiiuii  tenches  a  very  important  lesson  in  surgical  pathology, 
for  it  slums  us  precisely  how  bony  anchylosis  is  not  unfrcqucntly  pro- 
duced by  inflammation  of  joints.  It  is  scarcely  necessary  to  state  that 
this  is  not  the  only  wuj  in  which  true  anchylosis  may  occur  as  a  conse- 
quence of  arthritis. 

The  patient  was  treated  at  St.  Vincent's  Hospital,  New  York,  in  the 
service  of  Drs.  Voss  and  Gouley.  Dr.  Goulcy  had  charge  when  death 
occurred. 

Case  XI.  Michael  Stuck,  aged  twenty-five,  injured  November  7,  18(1;") ; 
died  January  12,  1866,  of  irritative  fever  and  exhaustion  ;  pp.  322-324. 


PLATE   FIFTH. 

The  specimen  represented  in  this  plate  consists  of  a  stump-bone,  result- 
ing from  amputation  of  tbo  left  arm,  and  invaded  by  osteo-myelitiB.  It 
has  been  opened  lengthwise  with  u  saw,  and  the  surface  of  the  section 
only  is  figured.  The  disease  is  in  the  first  stage,  namely,  that  of  sclerosis, 
earnificniion.  or  hepatization.  The  coppery-red  hue  which  the  eaniified 
marrow  presented  when  the  specimen  was  opened  is  accurately  repre- 
sentcd  in  the  plate.  The  I  eat-like  protrusion  of  the  eaniified  marrow  from 
the  canal  at  the  sawn  end  of  the  Unit  h  likewise  well  shown  in  the  plate. 
The  dead-white  color  of  necrosed  bone  ia  also  well  represented.  The 
iiillamed  medullary  tissue  was  very  firm,  almost  flesh-like,  in  consistence. 
It  retained  the  murks  made  by  tbo  saw-teeth  while  splitting  the  bone, 
even  after  it  had  been  thoroughly  scraped  with  «  scalpel  for  the  purpose 
of  clearing  off  all  the  bone-dust,  uud  this  circumstance  is  well  shown  in 
the  plate. 

This  patient  was  treated  at  Bellevue  Hospital,  in  the  service  of  Pro- 
fessor Hamilton. 
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Cue  XIV.  William  Dargen,  aged  twenty-eight,  sustained  amputation 
of  left  arm,  December,  1HB5,  for  caries  of'  elbow  joint,  tho  NMlt  of  injury, 
and  died  on  the  seventh  day  afterwards  of  acuto  pyiemia ;  pp.  328-330. 


PLATE    SIXTH. 

Osleo-myelitis  in  the  second  stage,  i.  t.,  the  stage  of  suppuration,  b 
represented  in  this  plate.  The  disease  followed  primary  ampiiuttion  of 
the  arms  (both)  for  tnuimntic  cause.  The  operation  was  performed 
about  five  hoars  after  tho  uccident.  Death  occurred  on  the  twentieth 
day  afterwards.  Tut:  specimen  consists  of  the  stump-bone  taken  from  tho 
left  limb.     It  has  be  I  hngthwin  with  n  saw,  and  the  surface  f*f 

the  notion  only  b  figured  in  the  plate.  The  disease  is  far  advanced.  A 
large  medullary  abscess  has  tiecn  formed.  It  is  alwut  three  inches  Icog 
and  full  of  dirty,  greenish-yellow  matter.  It  is  surrounded  by  or  im- 
liedded  in  dark-red.  sclerosed  medullary  tissue.  It  is  well  represented  in 
tho  plate.  The  nipplc-shapcd  protrusion  of  the  tough,  dark-red.  sclerosed, 
caraified.  or  bepntized  twdullary  tissue  fn>m  the  canal  ut  the  iiiim  end  of 
the  bone  is  also  well  ibown  in  the  plate.  Above  the  abscess  many  small, 
isolated.  a»h-culored  dot*,  located  for  the  most  part  in  the  cuueelli,  are 
seen.     They  are  minute  abscesses,  or  distinct  foci  of  suppuration. 

The  patient  was  treated  at  Bcllevuc  Hospital,  in  the  service  of  Pro- 
fessor Hamilton.     Tho  limb  wa*  amputated  by  the  circular  method. 

Case  XXIX.  Tobias  Dillon,  aged  twenty-four,  injured  by  mncliinery, 
November  21.  had  both  arms  amputated  five  hours  afterwards,  and  died 
of  pytcmia,  December  11,  I860;   pp.  376-378. 

The  wounds  of  operation  did  well  apparently  until  the  end,  although 
the  patient  had  pyaemia,  and  died  of  it. 


PLATE   SEVENTH. 
Rtdurtd  on*  third. 


Osteo-myelilie  of  right  humerus  (.ituinp-bone)  following  primary  am- 
putation performed  in  consequence  of  injuries,  is  represented  in  this  plate 
—  specimen  sawed  in  two  longitudinally  —  surface  of  section  only  figured. 
The  disease  is  passing  from  the  first  into  the  second  stage.  Gangrene  of 
the  marrow  also  ho*  occurred  in  the  scluro&ed  part,  where  it  l*>rdei>  upon 
the  seal  of  suppuration.  The  gangrene  is  limited,  ami  probably  occurred 
just  before  death.  But  the  medullary  tissue  of  this  stump-boue  U,  fur  the 
most  part,  in  a  state  of  sclerosis,  carnincation.  or  hepatization.  At  the 
•awn  end,  however,  it  is  suppurating,  and,  a  little  above,  it  is  gan- 
grenous. 

H.  Sclerosed,  caraified,  or  hepalized  marrow  (osteo-myelitia  in  first 
stago). 


XXXYUI  EXPLANATION   OP  THE  PLATES. 

ft  Suppurating  marrow  (oaUa^nyaliti*  in  second  *tag<*). 

G.   Gangrenous  marrow. 

The  specimen  represented  in  this  pliite  woo  obtained  from  the 
subject  as  the  specimen  represented  in  Plate  6.  He  suffered  primary 
amputation  of  both  arms,  as  already  stated.  The  left  was  cut  off  by  the 
circular  method,  the  right  (thu  one  mentioned  above)  by  the  double  -  tl  tf 
method,  Pn. lessor  liumiltjn  jierformt'd  the  operations  about  live  hours 
»fter  tin-  arrideul. 

Case  XXIX.  Tobias  Dillon,  aged  twenty -four,  injured  by  machinery, 
November  21 :  died  of  pyaemia,  December  11.  1865  ;  pp.  37G-37». 

Not  with* landing  the  occurrence  of  pya-raia,  the  wounds  of  operation 
appeared  to  do  well  till  the  and. 


PLATE    EIGHTH. 


This  plate  represents  o*teo-myelitw  in  the  first  stage ;  also 
periostosiii,  and  secondary  ostitis.  The  specimen  from  which  the  plate 
was  obtained  consist*  of  a  portion  of  the  left  humerus  (shaft),  which  hud 
lieeu  fractured  by  railroad  injury.  There  was  no  attempt  at  union.  Six 
weeks  after  the  accidcut,  the  Brm  was  amputated  a  short  distance  below 
the  surgical  neck  of  the  humerus-  The  •■[■■  ■•  inn  -a  won  taken  from  the 
ampuluii'il  iiifinlier.  anil  txmsiftts  of  the  |*irtion  .it  Imne  extending  from  the 
plait'  of  fracture  to  the  place  of  amputation.  It  has  been  opened  length- 
wise with  a  aaw,  and  the  surface  of  the  section  only  in  figured.  The 
iiuirmw  is  in  the  first  stage  of  the  inflaiuiiuitoi  v  process.  It  is  sclerosed, 
caruified,  or  hepatized.  The  deep-red  color  thereof  is  beautifully  shown 
in  the  plnte. 

The  fractured  end  of  the  specimen  points  downwards.  It  is  rounded 
off,  and  the  medullary  canal  at  this  place  is  thoroughly  occluded  with  new 
bone.  Besides,  there  is  copious  etidostoai.q.  whisjfa  also  is  lienutifully 
shown  in  the  plate.  A  large  part,  but  not  the  whole  of  the  endoatoeis, 
has  a  whitish,  almost  chalky  look. 

A  considerable  quantity  of  now  osseous  tissue  has  been  formed  upon 
the  exterior  of  the  tyri  men,  near  its  fractured  end.  This  perioetosis  is, 
to  some  extent,  figured  in  the  drawing. 

A  moderate  amount  of  secondary  ostitis  was  present  in  the  compact 
tissue  of  the  specimen  at  and  near  the  place  of  fracture.  This  pathi 'Ind- 
ies! state  is  rather  imperfectly  shown  in  the  plate  by  the  reddening  of  the 
compact  osseous  tissue  at  and  near  the  place  of  fracture. 

Case  XLVIU.  A  young  roan,  u^ed  nineteen,  sustained  fracture  of  bis 
left  arm  from  railroad  injury  about  the  middle  of  October,  had  the  limb 
muputati-d  November  25,  and  died  of  pyaemia  December  7.  1865 ;  pp. 
131-133. 

Thus,  ou  the  twelfth  day  after  the  operation,  tint  patient  died  of  pye- 
mia. The  next  plate  shows  the  morbid  appearance  which  the  stump- 
bone  presented  after  death. 


EXI'LArUTIOM  OF  THB  PLATES. 
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PLATE    NINTH. 

This  plate  represents  osteo-ruycliti«  IB  (lie  second  stage,  or  that  of  sup- 
puration.    The  morbifl  spt  eiuicn  from  which  it  was  taken,  is  the  stwnp- 

bone  belonging  to  the  ease  related  In  MttfiMtfM  with  the  hut  plate.    The 

specimen  has  been  sawed  in  two  lengthwise,  and  t ho  surface  of  SM  section 
only  is  figured.  The  disease,  as  already  stated,  is  In  the  -en  mi!  stage,  or 
thitt  of  suppuration.  Plate  8  represents  the  nppearanee  nnd  condition 
•  if  the  inflamed  marrow  al  the  time  of  amputation,  and  Plate  U  shows 
wbnt  progress  the  disease  had  made  on  the  twelfth  day  aAer  wards.  The 
medullary  tissue  of  the  stump-bone  has  hecome  extensively  destroyed  by 
transformation  into  pus,  nnd  the  medullary  spaces  or  cancelli  are  exten- 
sively tilled  with  dirty,  ash-colorcd  matter.  Tbi*  pint*  gives  an  excellent 
representation  of  tin?  appearance  which  the .interior  of  the  specimen  pre- 
seuted  when  it   HM  bit  c.\;iiiiiiicil. 

The  patient  was  treated  at  the  New  York  Hospital. 


PLATE     TENTH. 

The  specimen  here  represented,  consists  of  the  tihia  of  a  young  girl, 
aged  eleven,  which  has  been  extensively  destroyed  in  consequence  of 
OMteo-myelitis.  It  is  represented  as  cut  in  two,  in  order  to  get  it  within 
the  limit*  of  the  plate.  It  has  also  been  split  lengthwise  with  a  saw,  in 
order  to  expose  it*  interior  to  view. 

K.  Superior  epiphysis  of  tihia. 

L.  Lower  end  of  tibia. 

A,  A.   Place  where  the  specimen  is  represented  as  cut  in  two. 

•Si  .S.  8  Suppuration  of  the  marrow.  Two  good-sized  collections  of 
purulent  matter  (absoCMCa)  have  been  formed.  That  in  the  lower  third 
of  the  bone  has  a  somewhat  leaden  hue. 

R,  R.   Red,  sclerosed,  earnined,  or  hepntized  marrow. 

N.  y,  ff.  Necrosed  bone  Numerous  (thirteen)  fragments  are  distinctly 
shown.     Must  of  them  are  small.     Two,  buwever,  have  a  considerable 

-ize. 

P.  Pericetosis. 

The  superior  epiphysis  itself  presents  a  healthy  appearance.  The 
cartilage  of  conjunction,  however,  has  been  destroyed,  or  has  disappeared, 
from  having  been  transformed  into  new,  soft,  rcil.  jTiiniiiutiuii  ti.-r-ue, 
throngh  the  agency  of  the  inflammatory  process.  Thus  the  epiphysis  has 
become  separated  from  the  diaphysis,  and  thus  a  false  point  of  motion  has 
been  established.  In  the  midst  of  this  new,  soft,  red,  granulation  tissue, 
eight  or  ten  small  fragments  of  necrosed  bone,  which  belong  to  the  upper 
ead  of  the  shaft,  are  seen.     Beside*  them  two  necrosis  fragments,  having 


xl  nn.  Aiuno*  of  thb  w 

a  modi  larger  we,  are  shown  a  tittle  below.  The  internal  hmnnas  an 
neeroeed  more  extensively  than  the  external. 

In  this  specimen,  then,  inflammation  of  die  marrow  resulting  in  suppu- 
ration, inflammation  of  the  bone  resulting  m  necrosis,  and  mnammafirai 
of  the  cartilage  of  conjunction  respiting  in  the  formation  of  new,  soft,  red, 
granulation  tissue,  are  severally  represented.  The  inflammation  of  the 
marrow,  however,  appears  to  bare  been  the  first  to  oecar,  because,  among 
other  reasons,  some  large  medullary  abscessr*  had  had  nuflVaent  time  to 
form. 

The  case  occurred  in  the  private  practice  of  Dr.  John  Busteed.  Pro- 
fessor Van  Buren  saw  the  patient  in  consultation  with  Dr.  Busteed, 
and  in  the  end  amputated  her  leg  at  the  knee  joint,  with  a  good  result. 

Case  XLIX.  A  young  girl,  aged  eleven ;  disease  of  near  two  months 
standing,  and  probably  produced  by  a  fall  on  the  ice ;  ezarticulation  at  the 
knee;  recovery;  pp. 435-437. 


SECTION    FIRST. 


OS 


THE    WOUNDS    OF   BLOOD-VESSELS,    TRAUMATIC 

HEMORRHAGE,  TRAUMATIC  ANEURISM, 

AND  TRAUMATIC  GANGRENE. 
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CHAPTER  FIRST. 


TRAUMATIC   HEMORRHAGE 

• 
I  Of  the  Subject  in  both  a  Practical  and  a  Scientific  Point  of  View.  —  Henorrfct-a-0 
often  alarm  tlur  Patient  and  ue  Surgeon.  —  What  Qualification*  the  Sur|peott 

■bnuM  poaaeea  In  order  to  treat  Hemorrhage  aatiafarkinlr.  —  t'la-iiinVaiiiin  of  tlio  Phe- 
nomena; >  I.)  the  loco'-;  ■  ■>  itiXuiiotuiL  —  Of  the  Local  Phenomena- — Clmracfor- 
ittiaof  Y«nra»  Hemorrhage* —  Chaiacurinir..  of  Aim  —  Phenomena  of 
bexaorrtiaf  ■  of  a  Wounded  Artery.  —  Of  Dm  Onn.titiitional  Phe- 
nomena of  Hemorrhage.  —Pallor.  Paltlltll— ,  Syncope.  —  Hemorrhagic  Convulsions. — 
IWmorrbajric  Coma  —  Hamorrbagk  Fever.  —  A  Pinched  or  Shrunken  Condition  of  the 
r'»e  and  Body  produced  bj  II-  imirriiago  when  eiceasive.  —  Characteri-iica  of  II 
rtauck  Pallor,  a  peeoUartf  blanch"  I,  Sniutraaapareot,  Yflloirl»h-whit«,  Waxen  Appcar- 
anrr.  —  Tho«,  th  nl  Phenomena  of  Hemorrhage  are  well  marked.  —  t  :laanifi- 
ration  of  thr  various  Fcrma  of  'traumatic  Hi  morrliacc  and  DtttoUeO  (1.1  of  Primary 
ffaaton-JUf*,-  (8-1  of  Inttrmtdiarti  llrmrrthagt;  (3.1  of  Bewnlarj  Hrmifrrliage  ;  (4.1  of 
Pamtlifmotcmt  Ihwurrhage.  —  The  HUtc-uuion  of  Primary  Hemorrhage  naturally  pro- 
eodta  that  of  the  Othrr  Forma.  —  The  Phenomena  and  Conicqurncca  of  Troumatic  Eton 
orrhaf-e  are  medified  by  the  .Sine  and  Locality  of  the  Wounded  Yesaal,  by  tha  Extant  of 
tha  Breach  ia  its  Wall-,  hy  Hip  Xilui'  ul  tin  BfMd  ..Inllin  it  i-  an  Inriird, 
or  4  PmiKtund, Of  a  l*<t  rofuf, or  a  Contiutd,  or  a  rtunsAof  Wound.—  In  ITaiftl 
Wnunda  vastly  predominate  over  all  Other  Kind*  nf  Injun-.— Bayonet  and  Satire 
Woan-U  of  contpnralively  very  Bare  Oecumace.  —  Sutialica  of  British  Army  in  Crimean 
War  lllo*uatinK  thlt  point. 

This  outflow  of  blood  which  is  produced  by  wounds  and  other 

__.  of  injury  constitutes  one  of  the  most  important  of  important 

the  subject*  that  can  engage  the  surgeon  s  attention.  >**• 

topic  possesses  very  great  interest  in  a  practical,  as  well  as 

b  a  purely  *<  of  view,  since  it  is  well  known  that 

i  lorrhage  often  proves  extremely    detrimental  to  its 

■is,  and,  not  anfrequently,  destroys  their  lives  with  nnlooked- 

anness  and  rapidity.    Indeed,  it  constitutes  one  of  tin  mod 

ive  causes  of  sudden  denth  which  is  over  encountered  in 

practice.     Besides,  clinical  experience  has  shown  that  loss 

directly  or  indirectly,  the  means  of  producing  a 

rr-sult,  in  u  vt  lerable  proportion  of  all  die  cases  of  in- 

i  fatal  termination.     Hence  it  is  that  the  surgeon, 

planning  or  performing  any  of  the  operations  pertaining  to 

takes  especial  pains  to  avoid  the  efiusion  of  an  unnecessary 
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quantity  of  1>lood,  or  even  the  needless  endangering  of  such  an  effu- 
sion ;  and,  while  conducting  the  after-treatment,  constantly  keeps 
before  his  mind  the  possibility  of  the  occurrence  of  hemorrhage, 
and  adopts  such  a  course  in  the  management  of  the  case  as  will,  in 
his  judgment,  he  most  likely  to  prevent  it. 

Hemorrhage  often  occasions  great  alarm  to  the  patient.  But 
taMkan  ^ew  men  are  endowed  with  such  stolidity  as  to  permit 
u*".»ti1.™*  tnem  t0  behold  their  own  life-current  steadily  flowing 
"wr.'lhlT  awa7»  unmoved,  especially  if  the  stream  he  great.  And 
"f00-  even  the  surgeon  is  not  suitably  prepared  to  take  part  in 
such  a  scene,  unless  he  is  strengthened  and  fortified  hy  a  thorough 
knowledge  of  the  means  by  which  nature  unaided  effects  the  sup- 
wtmt  quii.  pression  of  traumatic  hemorrhage,  together  with  all  the 
•urtrou  various  procedures  which  art  can  bring  to  the  assistance 
•o^"  of  nature  for  the  accomplishment  of  such  a  purpose,. and, 

nt  the  same  time,  has  such  a  ready  acquaintance  with  the  ana- 
tomical structure  of  the  parts  involved  in  the  hemorrhage,  as  will 
enable  him  to  put  in  practice  the  procedures  suggested  hy  art  with 
pnunptness,  with  neatness,  with  accuracy,  and  with  despatch.  If 
the  surgeon  does  not  possess  these  necessary  qualifications,  his 
patient  is  liable  to  suffer  much  in  consequence  of  bis  deficiency. 
Kor  if  he  he  unncqunintcd  with  the  method  in  which  nature  an 
traumatic  hemorrhage,  he  will  be  likely  to  do  harm  by  meddlesome 
interference  ;  and  if,  on  the  other  hand,  he  be  ignorant  of  the 
resources  of  surgical  art  in  the  treatment  of  hemorrhage,  or  docs 
not  possess  a  thorough  and  ready  knowledge  of  surgical  anatonfy, 
he  will  be  likely  either  to  allow  his  patient  to  die  (if  the  case  be  a 
bad  one)  from  want  of  appropriate  surgical  treatment,  or  to  posi- 
tively assist  in  producing  a  fatal  result  by  the  injudicious  applica- 
tion of  remedies,  or  by  the  unskillful  jjerformanCK  of  a  surgical 
operation.  Thus  much  concerning  the  great  importance  of  the 
subject. 

The  phenomena  pertaining  to  traumatic  hemorrhage  also  require 
CtaBbMiKm  °"c'f  mention  in  this  place.  These  naturally  divide 
SowTn'Tii)  themselves  into  two  distinct  classes;  (1.)  the  local,  or 
(s!)tSc£»  those  which  are  developed  at  the  sent  of  injury;  and 
•""•'•""•'  (•>.)  the  constitutional,  or  those  which  are  developed  in 
the  system  at  large. 

With  regard  to  the  local  phenomena,  it  should  be  stated  that 
<-h«*rtMi»  when  the  hemorrhage  proceeds  from  a  wounded  vein,  the 
iwDorrb»r«-  effused  blood  has  a  dark  color  ami  usually  flomj  in  a 
steady  stream.    By  these  two  facts  or  conditions  we  arc  always 


LOCAL    PHENOMENA. 


to  recognize  a  tenons  hemorrhage  with  tolerable  certainty ;  un- 
pon-liatwv,  the  source  of  the  bleeding  ifl  the  distal  orifice  of  a 
(rounded  artery,  which  I  have  seen  in  ai  bast  one  notable  instance. 
It  should  he  further  stated  in  this  connection  that  when  the  hem- 
orrhage proceeds  from  a  wounded  artery,  the  blood  umally  cswi-Uft*. 
has  a  bright  red  or  scarlet  color  and  Hows  in  a  jerking  !£{£££ 
stream  (per  $aUum).     In  such  cases  the  jets  by  which  ""*•■ 

ilood  is  •  1  are  synchro  i!  ib  the  pulsations  of  the 

heart.     B  '•  '''i-,  (he  BOW  0001  not  untirely  OOBIO, 

but  the  stream  becomes  continuous,  a  fart  which  is  the  more  readily 
observed  if  the  wounded  artery  has  a  considerable  size  The  blood 
issues  in  jets,  for  the  most  part,  from  the  proximal  orifice  in  the 
wounded  ily.      The-  blood  which   escapes   from  the  distal 

orifice  it  generally  dark  colored  and  flows  continuously,  thus  resenv 
'jeniorrhage  in  those  respects.     But  in  some   PUM>omm» 
parts  of  the  body  the  blood  may  issue  in  jets  from  the  dis-   rtwg.  o-on 
tal  as  wd  the  proximal  end  of  the  divided  artery,   "rtn«> 

a  circumstance  which  occurs  in  wounds  of  the  palmar  and  the  plan- 
tar arches,  and  sometimes  when  the  HCtoMM  "I  the  tore-arm  are  the 
seat  of  tho  lesion.  As  the  hemorrhage  progresses  the  jot  becomes 
leu  strongly  marked,  because  tho  volume  of  the  circulating  blood  is 
I'd,  and  at  the  same  time  the  heart's  action  grows  weaker. 
The  height  and  force  of  the  jet  arc  also  modified  by  the  size,  shape, 
and  direction  of  the  wound  of  the  parts  external  to  the  injured 
vessel.  Thus,  Other  tilings  being  equal,  the  jet  is  more  Strong]] 
merited  if  the  artery  lias  been  wounded  directly,  and  with 
cwjon,  by  a  sabre-stroke,  for  example,  than  if  it  has  beta  indirectly 
pierced  by  a  stab  with  a  narrow-bladed  knife.  Again,  the  jet  varies 
according  to  the  sue  of  the  injured  vessel,  and  the  extent  of  the 
aperture  in  it.  This  statement  is  so  obviously  true  as  not  to  na- 
tion. 
With  regard  to  the  constitutional  phenomena  produced  by  hi 
orrhagc,  they  are  the  following  :  The  countenance  he-  or  is.  i»». 
ennes  pn'  IB  blood  retires  from  the  surface  of    phmomm* 

the  b  ipa  acquire  either  a  blanched  or  a  livid  hue,  rim«». 

diminished  m  volume,  frequent,  end  feeble,  the 
•ufll-rer  a  sensation  of  faintuess  and  of  want  of  air 

to  breathe,  the  skin  becomes  wet  with  cold  perspiration,  the  ! 

lu-s  disturbed  with  strango  noises  in  the  ears,  usually  rc- 

the  hum  of  machinery  or  the  Bound  of  rushing 

if  now  the  liemorrhage  continue,  the  sight  becomes  af- 

and  a  mist  or  even  a  thick  cloud  appears  before  the  suf- 


fcrers  eyes,  the  pube  becomes  {uttering  and  finally  shnnst  imper- 
ceptible, the  respiratioD  sighing  or  ercn  gasping,  sad  consciousness 
disappears  altogether ;  if  now  the  hemorrhage  cease,  the  system 
usually  rallies,  after  a  time  the  pube  can  again  be  felt,  the  respira- 
tory movements  can  again  be  perceived,  vomiting  not  unfrequently 
ocean,  and  the  consciousness  u  completely  restored.  Bat  if,  on 
the  other  hand,  the  bleeding  continue,  then  the  syncope  becomes 
fatal,  and  the  heart  ceases  forever  to  beat.  Eren  when  the  con- 
sciousness has  been  restored  and  the  system  has  partially  rallied,  in 
cases  where  the  hemorrhage  has  been  very  profuse,  the  patient's 
safety  is  by  no  means  yet  assured ;  for  it  may  happen  that  the  sad- 
den elevation  of  his  head  or  eren  of  a  limb  will  induce  a  fatal  syn- 
cope. Or,  again,  the  disturbance  in  the  condition  of  the  great 
nervous  centres  from  want  of  an  adequate  supply  of  blood  may 
induce  fatal  convulsive  movement*.  Or,  still  again,  death  may  take 
place  from  coma,  produced  by  extravasation  of  serum  into  the  ven- 
tricles and  into  the  meshes  of  the  pia  mater  upon  the  surface  of- 
the  brain,  through  the  "thin  walls  of  the  capillary  blood-vessels, 
which  appear  to  have  become  paralyzed,  or  at  least  to  have  lost 
their  power  of  retaining  the  watery  portion  of  the  blood  in  its 
proper  channels.  Another  untoward  result  which  is  not  unfre- 
quently  produced  by  excessive  loss  of  blood  is  the  so  called  hem- 
orrhage fever,  the  leading  characteristics  of  which  are  the  features 
of  irritative  fever,  that  is,  prostration  with  vascular  excitement, 
conjoined  with  the  symptoms  of  anaemia  (Erichsen). 

Profuse  hemorrhage  also  produces  a  pinched  appearance  of  the 
face  and  a  shrunken  condition  of  the  whole  body,  since  the  size  of 
the  organism  is  absolutely  diminished  by  the  amount  of  the  blood 
abstracted  from  it,  and  the  loss  in  bulk  at  the  same  time  falls 
heaviest  or  indeed  almost  entirely  upon  the  soft  parts  lying  upon 
the  exterior  of  the  body. 

In  cases  of  death  by  hemorrhage  the  cadaver  presents  a  pecu- 
liarly blanched,  yellowish-white,  semi-transparent,  waxen  appear- 
ance, which  cannot  be  produced  by  any  other  known  cause. 

It  will  thus  be  perceived  that  the  constitutional  phenomena  of  hem- 
Th*eoMd-  orrhage  when  excessive  are  very  strongly  marked,  and 
£££££  rf"  of  themselves  sufficient  to  enable  us  to  diagnosticate  that 
■»r<J«m"*'  condition  with  certainty,  even  in  cases  where  the  effusion 
"*****■  takes  place  internally  and  not  a  drop  of  blood  appears 
upon  the  exterior  of  the  body. 

The  subject  of  traumatic  hemorrhage  as  it  was  observed  among 
our  wounded  during  the  War  of  the  Rebellion,  can  be  conveniently 
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considered  under  the  following  heads  :    (1.)  Primary  hemorrhage, 
iti  :hage  occurring  during  the  primary  period,  n*MM»iirra 

i cement  of  tin'  in! .minatory  pro-  2L',5Tbta£ 
cess  (that  is,  the  occurrence  <>f  inflammatory  congestion)  **"' 
in  the  affected  part;  (2.)  Intermediary  hemorrhage,  that  is  hemor- 
rhage occurring  daring  Um  intermediary  period,  or  •  nt  to 
the  first  twen:  mra,  and  prior  to  the  advent  of 
i ration  ;  (8.)  Secondary  hem<rrrhage,  that  is,  hemorrhage  oc- 
irring                         •condary  period,  or  after  the  establishnv 

■ration  ;  and  (,-i.)   Parenchymatous  hemorrhage,  or  that  form 
of  bleed  in  licit  the  issne  of  the  blood  takes  pi 

any  one  vessel  thai  can  Ih;  named,  but  from  the  whole  of  the 
won ii.  -urface.     It  therefore  appears  to  be  essentially 

capillary  m  character,  and  for  the  most  part,  to  depend  for  its  pro- 
duction upon  causes  which  are  widely  different  from  those  which 
oeea  r  of  the  odier  varieties  of  hemotrhege,  as  will  be  more 

fully  shown  in  the  sequel. 

The  discussion  of  the  subject  of  primary  hein'jrrha;jf  naturally 

that  of  any  other  form  of  traumatic  Heeding* 

ion  of  the  intcnntJi<tn/,  the   *<:>:■<  na\try,  »»d 

nchytnatout  forms  of  traumatic  hemorrhage  is   therefore 

slponed  at  present,  and  will  be  taken  up  in  the  more  advanced 

if  this  essay.     Their  imjiortance  is  so  great  that  it  will 

be  profitable  to  attempt  their  discussion  until  we  have  obtained 

all  the  assistance  which  can  be  derived  from  the  study  of  the  pri- 

of  traumatic  arterial  bleeding,  together  with  the  va- 

ious  forms  pf  injury  to  which  the  blood-vessels  are  subjected  by 

acci  i  ign,  and  by  war. 

Traumatic  hemorrhage,  and  especially  the  primary  variety  of  it, 
ties  in  respect  toils  phenomena  and  consequences, 
in  di  ,  as  already  intimated  ;  and  they  have  been  found 

i.t  with  the  size,  depth,  and  locality  of  the  wounded  ti,.  ,*.- 

...  ,         ,      .  .       .  ....        umnnia  iiij 

artery,  with  the  extent  of  the  lesion  in  its  walls,  that  is,  »»—<i»™- 

....  ,        ,  ,  -I,***  of  «n»u- 

according  to  whether  it  is  completely  or  only  partially   m»iich«n- 

divided,  with  the  size  and  character  of  the  breach  in  the  mc«iin*i.u. 
•oft  part*  to  the  vessel,  and  with  the  nature  of  the  wound 

of  the  artery  itself,  thai  is,  according  to  whether  it  has  been  in- 
fbrted  by  a  sharp  cutting  instrument  which  would  produce  an  in- 
cited itovnd,  or  by  a  sharp  pointed  instrument  like  a  dagger,  or 
bayonet.  occasion  u  punctured  teound,  or  whether  th© 

veaael  has  been  torn  across  by  stretching,  in  the  nature  oi 

icviuu/,  such   as  is  sometimes  produced  by    machinery,  or 
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whether  the  coats  of  the  vessel  have  been  bruised,  and  thus  sus- 
tained a  contused  vovnd,  or  finally  whether  the  artery  has  been 
penetrated  by  a  small-arms  projectile  which  produces  a  lesion  in 
the  nature  of  both  a  contused  and  lacerated  wound  (i.  e.  a  ffunthot 
wound).  In  warfare,  it  is  a  matter  of  Terr  great  consequence  to 
«»«*■.  the  surgeon  to  know  the  precise  relationship  which  exists 
>£*■  between  gunshot  wounds  and  hemorrhage,  since  those 
wounds  constitute  nearly  all  the  traumatic  lesions  which 
are  brought  to  his  notice  from  battle.  Bayonet  and  sabre  wounds 
are  of  comparatively  rare  occurrence.  Of  12,094  officers  and  men 
wounded  in  the  British  Army  during  the  Crimean  War,  only  87 
had  sword  and  lance  wounds,  and  82  bayonet  wounds  (vide  Surg. 
JBtt.  vol  ii.  p.  257-9). 
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S031  LAI.  CONSIDERATIONS  TOUCHING  PRIMARY  HEMORRHAGE 

rKOM  GUNSHOT  WOUNDS.  OR  BATTLEFIELD  HIM"i:i:ilAGE. 

Gwahc*  Wosinds  in  general  ire  Imi  disposed  to  bleed  than  Incised  Wounds,  and  the  Reason. 
—  When  Limbs  are  torn  off  by  Machinery,  or  by  Railway  Engine*,  or  by  f "annon-bulls  the 
Hesaorrhace  doca  not  of  Necessity  prove  fatal.  —  Phenomena  attending  the  Spontaneous 
Arrest  »f  Hemorrhage  in  such  Case*.— Wounded  Fart  of  the  Ve»s*l  blended  with  the 
Dtantegrati  d  Tissues  surrounding  it.  —  Onttm  11..11  ..1  the  Bleeding  Orifice  by  Contrac- 
tion of  the  Muscular  Coat.  —  Occluaion  of  the  Constricted  Orifice  by  Conguluiu.  —  l'ri- 
mary  Hemorrhage  from  (Junabot  Wounds  seldom  fivte  the  Snrgi  in  OH)  '1  BOOM ■■ — 
Tn*  Personal  Observations  of  thn  Author  concerning  Battle-held  Hemorrhage.  —  At  the 
Combat  of  March  49.  1880.  on  the  'Quaker  Road."  —  At  the  Battle  of  March  81.  near 
the  "  White-oak.  Road."  — At  tb«  Battle  of  "  Ball's  Bluff."  Oct-  21. 18(11.  saw  but  I  In 
Patient  *un*Vriii}j  much  from  I  .oh  of  Blood.  —  Hut  in  tliia  Case  the  Hemorrhago  waa 
Tenons,  snd  mainly  dun  to  tho  Application  of  an  Extemporaneous  Tourniquet.  —  Much 
Damage  may  be  done  with  Field  Tourniquets  in  the  Honda  of  Ignorant  People. —  The 
Author's  Experience  concerning  Battle-field  Hemorrhage,  at  "  Fair  Oak.*,"  May  81  and 
June  1,  IKS.  — Also  at  the  llatiln  of  "Peach-orchard!,'''  "Savage's  Station."  "lilm- 
dsie,"  and  "  Malvern."  The  largo  Arteries  of  the  Extremities  often  escape  Wonnda  by 
their  Wonderful  Resiliency.  —  Causes  of  said  Resiliency  onuniernted.  —  Thus  the  Femoral, 
Carotid,  and  Brachial  Arteries  not  u  11  frequently  escape  without  any  Serious  Injun-,  when 
lying  in  the  Track  ofOtmibol  1  ■-■■i .■<til.-i.  —  TI10  foiilirnry  of  Certain  Arteries  dor*  not 
aflbtil  tho  Principal  Reason  why  Wounds  of  tli«  Larger  Arteries  are  but  seldom  seen  by 
Um  Surgeon  in  Manic.  Tho  Real  Reason  U  that  tho  Subjects  of  net  Wounds  generally 
Meed  to  Death  before  they  can  be  brought  to  a  Surgeon.  —  Two  Cases  in  Point  related 
by  Guthrie,  viz.  that  of  Sir  Edward  Packenham,  and  that  of  Col.  Duckworth.  —The 
Author's  Experience  on  this  I'omi.  —  He  eaaiiiiiied  45  Dead  llodiea  lying  on  llie  Field  •  <( 
Caothat  near  Fort  Stead  man,  in  frnnt  of  Petersburg,  March  2.1,  IMIi.'i.  In  a  very  1 
Proportion  of  these  Cases  (considerably  more  than  One  Third  I  Death  had  been  produced 
by  Hemorrhage.  —  These  Views  are  corroborated  by  a  Case  in  which  the  Femoral 
Artery  is  known  to  have  been  divided  hy  a  Kino-ball.  —  Also  by  a  Case  related  by  Sur,:. 
T.  F.  Azpell,  L".  S.  Tola,  in  which  the  Axillary  Artery  was  wounded  by  a  Rifle-hall.  — 
And  also  by  a  Caae  reported  by  Baron  Larrey.  in  which  the  Carotid  Artery  waa  wounded 
bjra  Musket-bill  at  St- -lean  d'Aere.—  Primary  Traumatic  Hemorrhage  is  iirriduceil  \,y 
Wounds  of  Blood-reaseli  and  In  no  other  Way.  It  may  proceed  from  either  an  Artery  or 
a  Vein.  —  The  Subject  of  Wounds  of  Blood-vessels  must  therefore'  be  considered  in  Detail. 

Gunshot  wounds  of  any  part  of  the  body  Jo  not  in  general  bleed 
rl j  so  much  as  incUeil  w. minis  mf  the  same  part.    This  Onn,hol 
difference  is  occasioned  by  the  fact  that  the  former  are  J^Jy £• 
essentially  contused  and  lacerated  in  their  nature.     It  is  m'.JS'SLu* 
v.i  I]  !  [g|  ^luMi  bl(M>il-vf»sels  are  divided  by  eitlier  lqcta,,■ 

a  contuMii^'  M  a  lacerating  force,  the  disposition  to  hemorrhage  is 
iderably  diminished.     Even  when  limbs  are  torn  off  by  ma- 
lery,  or  crashed  off  by  railway  engines,  or  carried  away  by 


cannon-ball*,  the  loss  of  blood  is  not  of  necessity  so  great  as  to 
pit>V4  fatal.     J 11  such   cases  the  hlceiling.  which  is  at  first  profuse, 

commonly  ceases  almost  entirely  on  the  approucli  of  syncope.  If 
we  examine  the  bruised  and  torn  stump  of  a  limb  which  has  just 
been  severed  by  a  cannon-ball,  we  find  that  the  smaller  vessels 
give  issue  to  but  little  if  any  blood,  because  their  divided  ends  arc, 
for  the  most  part,  closed  by  being  blended  in  the  crushed  mn$3  of 
muscular  and  connective  tissue  in  the  first  place,  and  by  the  nat- 
ural contraction  of  their  muscular  coat  in  the  second  place.  The 
largo  arteries  in  such  cases  may  sometimes  be  seen  hanging  out 
of  till  I    stumps   Mid    pulsating  down   to   their  ends,  which, 

Imiwi  v, ■[■,  arc  closed  more  or  less  completely  by  the  contraction  of 
tin-  muscular  coat,  and  generally  by  the  presence  also  of  a  plug  of 
il.iied  blood  within  the  constricted  orifice  of  the  vessel.  The 
<  c)iii|i|iii-iies8  of  the  closure  appears  to  vary,  in  some  instances,  wicb 
the  length  of  time  that  has  elapsed  between  the  injury  and  the 
■■••. .1  ruination,  being  found  to  be  more  complete  after  a  considerable 
than  after  a  brief  interval. 

The   hemorrhage   which  accompanies  wounds  of  tho  soft  parts 

inflicted  by  rifle-balls  is  but  seldom  troublesome  to  the  sur- 

rban-rutaM    gcon.     On  several  occasions  I  have  examined  large  num- 

iiiurcuu         In  is  nf  wounded  soldiers  belonging  to  this  categorv,  soon 

Mmlng  bit-         ....  ,  •     «•  i  •   i  • 

after  their  wounds  were  inflicted,  with  a  view  to  ascertain 

lirtuorrlug*. 

If  any  of  them  were  suffering  from  hemorrhage,  and  I 
can  now  call  to  mind  but  very  few  cases  in  which  the  bleeding 
continued  in  <x  threat. 'iiing  manner  nt  tho  time  of  the  examination, 
or  bad  even  weakened  the  patient  much  by  its  profnseness.  On 
the  20th  of  March.  18(5f>,  immediately  after  a  sharp  combat  with 
the  enemy  on  the  "  Quaker  Head  "  had  terminated,  I  examined 
ahont  three  hundred,  all  of  whom  were  wounded  by  infantry  tir- 
ing, with  reference  to  this  point,  and  made  the  following  note  at 
thi  time  :  M  A  largo  proportion  of  the  cases  required  capital  oper- 
ations ;  noticed  on  inspection  that  none  of  them  had  suffered  much 
from  hemorrhage."  On  the  81st  of  March,  directly  after  the  battle 
for  the  possession  of  the  M  White-oak  Road,"  I  examined  about 
eight  hundred  wounded  under  similar  circumstances,  and  with  the 
same  result. 

At  the  battlo  of  Ball's  Bluff,  October  21,  1861, 1  saw  but  on© 
patient  who  was  suffering  much  from  loss  of  blood.  He  was  pale 
and  considerably  weakened  thereby.  I  found,  on  examination, 
that  he  had  suffered  a  gunshot  wound  through  the  antero-inner  part 
of  tho  left  arm,  high  up,  and  that,  being  alarmed  by  a  smart  flow 
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blood  which  followed  the  infliction  of  his  wound  and  did  not  im- 

itely  cease,  he  had,  with  the  assistance  of  a  comrade,  .applied 

us  tourniquet  to  his  ann  above  the  wound,  which 

I  of  a  handkerchief  rolled  up  and  tied  around  the  liml 

en  rendered  sufficiently  tense  by  twitting  it  with  u  piece  of  wood 

..ill.      The    limb  below    the    plan'    of  constriction 

fa«  swollen  and  blue-colored,  and  dark-hued  venous  blood  was 

|   from  the  wound  in  a  steady  stream.     On  removing 

je  extemporaneous  tourniquet  no  arterial   hemorrhage  occurred. 

although   the   venous  bleeding  still  continued.      The   radial   pulse 

was  as  good   in   thai   Bab  us  in   the  other  one.      It  appears  thut 

the  loss  of  blood  had  taken  place  mainly  from  wounded  rain 

that  he  had  promoted  the  hemorrhage  bj  ■  arm 

above  the  place  of  injury  in  the  way  already  mentioned,  whereby 

the  return  of  the  Mood  from  the  arm  towards  the  heart  through  its 

was  prevented,  and  it  was  thus  induced  to  seek 

an  outlet  through  the  wound.     His  extemporaneous  tourniquet 

had  ojierated  to  promote  the  venous  hemorrhage  in  preiiw.lv  the 

Mine  way  that  the  leash  applied  to  the  arm  does  in  venesection. 

such  constriction  it  is  not  probable  that  his  loss  of  blood 

:>  mounted  to  much.     1  readily  controlled  the  bid 

bjf  making  a  moderate  amount  of  pressure  at  the   wound  with 

a  compress  and  bandage.     The  swollen  condition  of  all  the  toft 

parts  below  the  place  of  constriction,  and  lb©  stagnation  ol  Mood 

d   it  advisable   to  support    the   WPhok   limb   In    | 

roller  bandage  carefully  and  evenly  applied,  from  til  n  up- 

Wi-  ich  was  accordingly  done. 

iwi  that  much  mischief  may  be  produced 
s  use  of  field  tourniquets,  and  that  these 
instruments  should  never  he  placed  in  the  hands  of  igno- 
rant persona. 

At  the  battle  of  lair  Oaks,  May  31  and  Juno  1, 1862,  among 
wrer  iwlred  wounded  who  came  specially  under  my  not  ire, 

I  eaw  but  one  case  of  primary  hemorrhage  that  proved  trouble- 
tome.  Ii  uecuired  in  the  person  of  a  non-commissioned  officer 
who  had  sustained  a  compound  comminuted  fracture  of  the  radius 

itl  lower  I  (  by  a  musket-hall,  and  appear. 

ptnd  upon  some  lesion  of  the  radial  artery.  It  wus,  however, 
finally  controlled  by  pretty  firm  pressure  applied  over  the  wound, 
with  a  graduated  comprea  and  roller  bandage,  the  hand,  wrist,  and 
luwer  part  of  the  fore-arm  being  ull  included  in  the  bandage ;  and 
tar. 
At  the  battles  of"  Peach-orchard,"  "Savage's  Station,*'  "Glen- 
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dale,"  and   •  Malvern,"  I  did  not  meet  with  a  single  case  of  primary 

■rrhagc  which  retpurcd  a  surgical  operation,  such  a*  Uic  nppli- 

\  ligature,  foe  its  suppression. 

The    large    arteries    of   the    extremities  are,  to   a  considerable 

extent,    protected  iflNMl    being    wounded  by  rifle-halls, 

be  strength  of  the  fibrous  slu;i:h  wlii-  h  invests  th 
liy  the  UuiflniUBO  and  extensibility  of  their  coats  proper, 
■nd  readiness   with   which   they  can  slip  aside 

Bran  the  back  of  the   bullet  by  and 

momentary  flattening,  allowed  by  the  fact  that  they  are 
elastic  tub.-*,  and  that  they  contain  u  liquid  substance.  By  these 
means,  doubtless,  the  large  blood-vessels  often  escape  from  being 
lacerated  by  bullets;  and  in  Una  way  we  can  account  for  the  fact 
thai  arteries  such  as  the  femoral,  the  carotid,  and  the  brachial 
are  found  to  be  practically  uninjured,  although  they  may  lay  ex- 
ii)  \vhnt  appears  to  be  the  track  of  ihc  bullet.  The  war  has 
furnished  numerous  examples  belonging  to  this   class   of  gunshot 

mjori 

Now,  tlii-.  immunity  on  the  jiart  of  certain  arteries  from  the 
wounds  inflicted  by  small-arms,  under  favoring  circumstances,  does 
not  in  gq  al  reason  why  gunshot  wounds 

of  the  larger  mdor  the  surgeon's  notice 

in   battle.      I   am  strongly  impressed  with  the  belief  that,  in  such 
cases,  death  generally  takes  place  speedily  '  and 

that  lie    unfortumi  of  such  wounds' commonly  dio  on 

tho  field  of  battle  before  they  can  be  submitted  to  the  surgeons 
care.  Guthrie  state-,  that  (ieneral  Sir  Edward  Packenham  re- 
i  ■  wound  directly  through  the  common  iliac  artery,  at 
N.w  Oil. .ins.  which  killed  him  on  the  spot,  and  that  Colonel 
Duckworth,  of  the  ftBtil  Kepiim-nt,  received  a  hall  through  the 
edge  of  his  leather  stock,  at  AJhuhera,  which  divided  the  carotid 
i    him  aim  .-J v.     I   am  also  con- 

■  obeeronfinm,  that  a  largo  proportion  of  tho 
|wr>oii*  killed  in  battle  pariah  directly  from  loss  of  blood.  On  the 
-  •'  ■  •  I    M  nvh,  l>  -throe  soh 

I  they  had  fallen,  on  the  field  of  combat  at 
Si.udinan,  in  the  line  rsburg. 

Of  them  23  were  v  u  tho  cranium, 

l.'>  were  wounded   in   the  thorax, 
6  were  wounded  in  tho  ubdora. 
The  blanched  and  exsang  •pprarancc   of   the 

abdomen, 
h  had  boon  br  hem 


author's  personal  observations.  18 

rapidity  with  which  that  result  Lad  taken  plarc  implied  that  some 
large  blood-vessel  liad  been  injured.  In  nil  but  two  or  three  of 
the  cases  wounded  in  the  thorax,  the  body  also  presented  a  blanched 
and  exsanguinated  appearance,  occasioned  by  hemorrhage.  There 
was  much  blood  in  the  clothing  and  on  the  ground  where  they  had 
fallen,  in  most  of  the  cases  wounded  in  the  trunk.  This  fact  shows 
that  the  fatal  hemorrhage  generally  took  place  externally.  There 
were,  however,  some  eases  wherein  death  had  been  produced  by 
intrrnnl  hemorrhage.  While  the  bodies  of  these  were  pallid  and 
wax-like,  there  was  but  little  blood  in  their  clothing,  and  on  the 
grmmd  when  they  lay.  All  fin  wounds  appeared  to  have  been 
inflicted  by  cylindro-conoidal  bullet.-.. 

Sach  cases  as  the  following  also  tend  to  strengthen  me  in  the 
conviction  already  expressed  :  An  officer  belonging  to  the  Army 
of  the  Potomac,  whose  femoral  artery  wun  i.livuled  by  a  rifle-ball  in 
the  tipper  part  of  its  course,  the  hemorrhage  being  very  profuse, 
htd  the  presence  of  mind  to  compress  the  vessel  with  his  own 
fingers  until  he  could  be  taken  to  a  surgeon,  who  tied  Qm  vessel, 
i  -.'covered.  Surgeon  T.  K.  Azpell,  U.  S.  Vols.,  has  related  to 
me  a  case  that  came  under  In's  own  observation,  wherein  the  axil- 
lary artery  was  wounded  near  its  origin  by  a  rifle-ball ;  the  bem- 

rhage,  which  was  very  abundant,  was  arrested  immediately  by 
ligiul  pressure,  and  was  restrained  until  a  ligature  could  be 
applied  to  the  subclavian  artery  ;  and  the  patient  got  well.  Baron 
I-arrey  has  reported  the  case  of  General  Arrighi,  Dnke  of  Padua, 
who  was  wounded  in  the  neck  by  a  muskct-ball  at  St.  Jean  d'Acre. 
The  right  carotid  artery  was  wounded  ;  and  he  must  inevitably 
have  died  of  hemorrhage  if  a  soldier  had  not  had  the  presence  of 
mind  to  introduce  his  two  forefingers  into  the  wounds,  until  Lar- 
rey  arrived  and  tied  the  vessel. 

Primary  hemorrhage  of  a  traumatic  character  requires  for  its 
production  a  lesion,  or  solution  in  the  continuity  of  the  Man* 
walls  of  a  blood-vessel,  occasioned  directly  by  violence  ;  twootriuc*. 
and  it  is  never  developed  in  any  other  way.  The  injured  vessel 
may  be  either  nn  artery  Of  a  vein;  but  traumatic  hemorrhage  of 
such  sort  as  to  prove  troublesome  or  difficult  to  manage,  occurs 
much  more  frequently  in  connection  with  the  former  than  with 
the  latter. 

It  is  therefore  necessary  to  treat  the  subject  of  woundi  of  the 
klood-vettel*  in  detail  before  proceeding  to  discuss  the  subject  of 
>rimary  hemorrhage,  and  the  means   by  which  its  arrest  may  be 
?d,  whether  such  means  are  afforded  by  nature  or  by  art. 
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Wounds  of  ArUrie*  much  inort  important  than  Wounds  of  Vein*  in  a  Surgical  Point  of  view. 
—  Dr.  Oll»*»  remark*  on  lIciiiorrb«Ko  from  Guntliul  Woumbvf  Ycint.  —  Classification  of 
Arterial  Woundi.  —  L  Puncturtd ;  2.  Conttu<4;  J.  Lacerated i  4.  Gunihot ;  fr.  /«<*«*i  — 
Each  of  these  Clauci  pououca  Certain  Feature*  which  characterise  it.  — Some  of  them 
touuj  crated. 

I»  considering  the  wounds  of  blood-vessels  we  shall  treat  first 
of  wounda  of  arteries,  becnusc   they  are  much   more  im- 
portant in  a  surgical  point  of  view  than  wounds  of  vein*. 
iiiau'iTouiici*  Concerning  the  latter  the  following  remark  is  made  in 

murtfcai  Circular  No.  6,  hv  Dr.  Otis,  of  the  Surgeon  General's 
bmsI  af  _  VT  *  -  >    •  i  •   t       i 

»i»».  liureau:    "No  cases  have  been  reported  in  winch  the 

bleeding  could  not  be  controlled  by  pressure." *  This  remark  is 
Dr.  otu  on  made  in  connection  with  the  subject  of  gunshot  wounds 
turn  ir«D-       of  vvinB.     It  is  also  well  known  that,  in  civil  practice, 

!n hemorrhage  from  wounded  veins  but  seldom  gives  the 

surgeon  much  trouble.  . 

The  rariora  traumatic  lesions  to  which  the  arteries  are  exposed 
may  be  classified  under  the  following  heads ;  — 

1st.  Punctured  wounds, 

2d.    Contused  wounds, 

3d.   Lacerated  wounds, 

4th.  Gunshot  wounds,  and 

5th.  Incised  wounds. 
Each  of  these  classes  of  arterial  wounds,  when  the  individual  cases 
belonging  to  it  are  attentively  considered,  presents  certain  peculiar- 
ities in  respect  to  phenomena  and  consequences  which  serve  to 
characterize  it.  Thus  we  may  here  state  that  punctured  wounds 
of  arteries  are  as   a  class  especially  liable  to  produce   traumatic 

ain'iii-iMii ;  thai  lacerati-il  wuunda  of  arteries  im-  upim  the  whole 
less  inclined  to  bleed  than  the  other  varieties;  that  contused 
wounds  of  arteries  arc  apt  to  be  followed  by  secondary  hemorrliago 
from  ulceration  of  the  bruised  coats  of  the  injured  vessel;  that 
gunshot  wounds  of  arteries  are  characterized  by  the  features  be- 

»  Pa«e  59. 
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longing  to  the  last  two  classes;  and  thai  indeed  wounds  of  arteries 
are  especially  prone  to  cause  death  from  primary  hemorrhage. 

We  thill  follow  the  order  above  mentioned  in  considering  this 
branch  of  our  subject. 

L  TUXCTCBED  WOUXDS  OF  ARTERIES. 

What  MiiMCeMar*  baa  ahnwn  rMWnlng  I  "f  Kbotl  I'un.  lured  Wound* 

of  Art* r iet. — Gulhri*  nenlionaTwo  Ca»»»  to  atkioh  'tenaculum  Woundt  of  lh*  Fnuwril 
Artery  were  fallowed  by  Dlf— Hwi  and  Secondary  flcm..nli«n<.  —  Uuthtie  thought  (hat 
■  IjtaptmA  in*!  FiaaatT*  of  One  or  Two  Linea  did  no  llann.  —  Out  Dcochatnp "a  Cat*  »how* 
thai  be  vat  rsi-taiin.  —  Summary  of  this  Case,  —  Brachial  Artery  punctured  »illi  Iho 
Point  of  a  Kaifr.  —  l»e«ripti<-.n  of  lb*  Phenomena  thai  er.turd.  —  Itaaaiajtfc  A n.nrj.iro 
produced  with,  Recurring  IIea»onhaj(aa  and  1>.  ai  li  fr.ni  I-  >!inii.in<ii.  —  \  «m.u.  luttru- 
e»*Bta  enumerated  with  whitb  Arteriei  hava  been  puuetured. — Thit  Leeicn  may  bo 
produced  bra  Sharp  Fragment  of  Bcot  in  f'atet  of  Simple  Fracture.  —  Aleo  by  the  Sharp 

Fed  of  a  Seo,M*lnun But  in  Warfare  it  ia  occasioned   by  Bayonet,  Kttord,  mid   l.anco 

WouanU.  —  Only  One  Instance  recorded  whena  an  Artery  wat  wounded  by  tbra*  Wcap- 
Mi  in  th*  British  A  rear  during  Iho  Crimean  War  —  A  QaM  of  Bayonet  Wound  of  the 
Eight  Buttock  contributed  by  Dr.  H.  M.  I.yman.  —  The  Weapon  ptnatrated.  tli*  I 
Uircugh  tb*  Ieeaiaiie  Notch,  and  punctured  the  Antarior  Trunk  of  the  Internal  Iliac  Ar- 
tery:  a  Trauenalic  Atieuritm  formed:  the  Primitive  Iliac  w»«  tied  :  Heath  Five  I  >*vt  after- 
ward t  from  Gan£T»a»  of  th*  Sac.  —  i  if  the  Symptom*  prod  11**4  by  Punctured  Wonnde 
of  A  rteTica.  —  To*  Coneequencea  of  theae  Woundi  are  gannally  troubleaoino  and  din- 
e/erooa.  —  They  an  enumerated.  —  Traumatic  Aneuritm  frequently  a  •v.nipo.iienca. — 
irt.nMtMai  Arxttrvna  aometimc*  follow!  a  Punctured  Wound. —  1'nnclured  Woundi 
a«*  Art  art**  whan  minut*  occaaionally  jriv*  na*  «f.  laceration  and  Secondary  Hemorrhage. 

—  Aa  IllnatratiTa  Sprcirr.cn  protarwd  in  our  Army  Medical  Museum  referred  to — Treit- 
■ant.  —  The  Old  Operation  to  be  preferred  in  all  Cat**  where  itt  Performance  ll  prae- 
tloUila.  — Scaaoni  why  a  Ihual  Ligature  ahoold  b*  applied.  —  Treatment  of  Punctured 
Woandt  of  Artarifct,  when  produced  by  Simple  Fracture.  —  Tha  Old  Surgeone  reeerled 
to  Aaapwtalion.  —  J.  L.  Petit  cut  down  upon  and  tlrd  th*  Artery  at  the  Place  of  Injury. 

—  Dajpaiwiraa  tied  the  Main  Artery  at  Some  Dirtane*  from  the  Flaw  of  Injuey.  —  Objec- 
Ue«a  to  each  of  theae  Plana  of  Treatment  in  Co***  of  Simple  Fracture  eonttdered.  —  The 
PriaopUea  upon  which  Panetured  Wound*  of  Artoriet  aboutd  b«  treated  in  Caaei  of  Frac- 
ture atatad. 

.Maiasonnenve  has  shown  that  an  artery  may  bo  pierced  by  a  deli- 
cate instnimi-nt,  Mich  as  a  fine  needle,  without  the  production  of 
he niorrliage,  or  any  other  unfavorable  result.  But  if  the  vessel  be 
pierced  by  a  larger  instrument,  such  as  a  tenaculum,  disastrous 
consequences  may  follow.  Thus,  Mr.  Guthrie  saw  two  cases  in 
which  the  femoral  artery  was  wounded  by  a  tenaculum,  and  ulcer- 
ation, followed  by  hemorrhage,  took  place  in  both,  requiring  the 
application  of  a  ligature.1  Mr.  Guthrie  also  thought  that  a  longi- 
tudinal rUsure  in  the  coats  of  an  artery,  of  from  one  to  two  lines 
\tcnt.  was  not  attended  by  had  consequences.  But  the  case 
reported  by  Deschami*  renders  it  probable  that  he  was  mistaken. 
In  that  case  the  brachial  artery  in  the  upper  part  of  its  course  was 
penetrated  by  die  point  of  a  knife.  The  wounded  man  walked  a 
lhUe  way,  but  being  weakened  by  the  lotsa  of  a  large  ££••*••• 
tfuntity  of  blood,  he  fell  to  the  ground  in  a  state  of  in-  *«♦».. 
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sensibility.  On  the  eighth  day  copious  hemorrhage  again  oc- 
curred. On  the  ninth  and  tenth  days  Bmall  hemurrhages  took 
place.  On  tin-  morning  of  the  eleventh  day  it  recurred  to  an 
alarming  degree,  the  bed  being  soaked  through  with  black  and 
fetid  blood.  At  noon  the  bleeding  again  returned  with  violence. 
The  patient  died,  and  on  opening  the  body,  Deschamps  found  that 
the  brachial  artery  had  been  wounded  in  a  longitudinal  direction,  at 
its  external  and  posterior  aspect,  to  the  extent  of  two  line*,  opposite 
the  inferior  border  of  the  tendon  of  the  pectoral  is  major  muscle, 
and  above  the  origin  of  the  superior  profunda  artery.1  In  this 
case,  a  traumatic  aneurism  was  produced,  far  the  relief  of  which 
several  operative  procedures  were  employed  in  vain,  and  the 
patient  lost  so  much  blood  that,  in  the  end,  his  life  was  destroyed. 
Such  were  the  consequences  of  a  punctured  wound  of  the  brachial 
artery,  having  a  length  of  only  two  lines.  If  the  aperture  has  a 
greater  size  than  that,  the  risk  of  a  bad  result  is  likely  to  be  cor- 
respondingly increased,  unless  it  is  averted  by  the  surgeon's  skill. 
Causes.  —  Punctured  wounds,  of  arteries  may  be  inflicted  with 
•  >iiit  of  a  sharp  pair  of  scissors,  as  happened  in  a  case  reported 
by  Deschamps,  in  which  the  femoral  artery  was  wounded  by  that 
means  ;  with  the  blade  of  a  penknife,  whereof  there  are  several 
examples  on  record  ;  with  a  lancet  in  the  careless  performance  of 
tin-  operation  of  venesection  at  the  bend  of  the  elbow,  which  has 
often  happened  both  in  ancient  and  in  modern  times;  and,  finally, 
with  a  pocket-knife,  dagger,  sword-cane,  or  any  other  narrow- 
toj  ■  bladed  instrument.  Punctured  wounds  of  arteries  may 
bj  boo*.  also  occur  in  connection  with  fracture  of  the  long  bones 
of  the  extremities,  by  means  of  a  sharp  splinter  or  fragment  of 
bone  being  driven  into  such  a  vessel.  This  accident  is  believed  to 
occur  more  frequently  in  the  leg,  than  in  any  other  part  of  the 
body,  as  seems  to  have  happened  in  some  of  Dupuytren's  published 
cases.  An  artery  may  also  be  punctured  with  the  sharp  end  of  a 
fragment  of  necrosed  bono,  as  happened  some  years  ago  in  this 
city,a  in  a  case  in  which  the  popliteal  artery  was  pierced  by  the 
point  of  a  femoral  sequestrum,  and  with  a  fatal  result.  But  in 
BjUwbMo-  warfare  punctured  wounds  of  arteries  are  inflicted  with 
oi  i»u«  '  the  bayonet  and  the  sharp  points  of  swords  and  lances. 
Concerning  this  form  of  injury  occurring  among  the  wounded  of 
the  British  army  in  the  Crimean  War,  it  is  said :  '*  The  only  re- 
owijrco*        corded   instance   of  an   artery  having  been  wounded  by 

butane* K-  *   ,         ,  »  -«.»     n  • 

e»oi«i  sword  or  bayonet  thrust  was  in  the  loth  Regiment,  in 

i  Vide  Ottrrvasiont  on  Ant*ritm,  SyiWntum  Soc  «d.  p.  409-109,  Looiton.  18*4. 
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person    of  a    nolor-sergeant,  who    was   accidentally 
struck  in  the  leg,  hv  the  bay  one  of  the  men,  and   „,, 

r   tibial    artery    v.  ..ut nK-rl.      The   case,   how-  °,nr,'(|j'llu" 
ever,  prawntod  no  peculiarities.     A  double  ligature  was  J1™^^' 
applird,  and  recovery  took  place."1  War- 

TIk-  following  case,  which  occurred  in  the  person  of  a  soldier 
vat  '>t  the  rebellion,  affords  a  very  interesting  „,  ,_„,, 
example  of  punctured  wound  of  the  inl  .  *■"•• 

nr  rather  of  its  anterior  trunk,  on  the  right  side,  inflicted  with  a 
bayonet.  It  was  followed  by  a  false,  consecutive,  or  traumatic 
aneurism,  which  ultimately  Attained  a  great  size.  Nearly  seven 
months  subsequent  to  the  infliction  of  the  injury,  flcath  by  hemor- 
rhage  being  imminent,  the  common  iliac  artery  was  tied.  Subse- 
qaei  ind  of  operation  did  well,  bnt  the  aneurisms!  sne 

became  gangrenous,  and  the  patient  died  with  symptoms  of  rapid 
Og,  four  days  after  the  operation.     The   report  of 
case   was   contributed  by  II.   M.   Lyman,  M.  D.,   late  Acting 
Assistant  Surgeon  U.  S.  Army. 

Cask  I.     Bayonet  Wound  of  Right  Buttock,  firtirtruling  Pelvis  through 
hetiiatic    Soldi ;    Dramatic    Aneurism    of  Anterior    Trunk  of    Tntrrnal 
Artery  from  /•*««<■'■  -d  of  it ;  Ligature  of  Primitive  Iliac  ; 

Vm  Days  afterwards  from  Gangrene  of  the  Sue  ;  Autopsy.  —  Au- 
Znpka,  nj;>  I  25,  Company  II.  35th  Wisconsin  Volunteer  Infantry, 
as  wounded  while  in  camp  near  Milwntikic,  Wis..  Mnrch  18,1864. 
'ted  in  the  camp  hospital.     Hied  about  a  pint  at  date  of  injury- 
e  drawn  by  catheter  for   four  days,  and  contained  much    blood. 
en  occurred  great  swelling  of  abdomen  and  right  buttock.    After  two 
tlis  this  decreased  ;  he  began  to  walk,  and,  July  12.  he  was  sent  to 
ha  regiment  at  White  Hirer,  Arkansas.     There,  after  two  days'  duty, 
lite  swelling  relumed.     He  was  sent  to  hospital  at  New  Orleans.     Was 
treated  with  applications  to  relieve  pain  which  he  described  ns  "  ham 
ig  pan."    Said  he  saw  pulsations  in  the  tumor.    He  was  Airlmighed, 
placed  on   a  hospital  boat,  and  sent  North.     A  surgeon  on  the  boat 
opened   the  tumor,  and,  blond  escaping,  the  opening  was  closed  again. 
Oozing  of  blood  constantly  occurred  ;  and  arriving   in  Chicago   in  a 
weakened  condition,  he  was  admitted  to  the  Marine  Hospital,  Scptem 
ber  SO,  1864.  October  a  and  6,  alarming  hemorrhage  occurred  from  the 
wound.     A  hard,  tense,  shining  tumor  occupied  the  right  buttock  from 
crest  of  ilium  to  fold  of  nates,  and  from  the  sacrum  to  anterior  rope 
spinous  process  of  ilium.     The  cicatrix  of  the  original  wound  was  visi- 
ble near  the  centre  of  the  tumor,  and  beside  it  was  the  open  wound  in- 
Bicted  by  the  surgeon  of  the  hospital  boat,  filled  with  protruding  clots, 

I  rid-  Bmrficnl  UU*y  </  BrUM  Arm,  m  Crimvm  TT.tr,  vol.  il.  ft.  30(5. 
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and  (Oct-  7)  giving  escape  to  arterial  blood.  Much  th robbing  pa 
numbness  of  the  limb,  with  difficulty  in  voiding  urine.  Bruit  audible, 
but  no  pulsation  can  be  felt.  Tumor  very  hot,  great  constitutional  irri- 
tation.    On  consultation  it  was  decided  to  deligate  the  primitive  iliac. 

Operation.  —  Chloroform  having  been  administered,  the  operation 
was  performed  by  Dr.  Islinm,  Acting  Assistant  Surgeon  U.  S.  Army. 

Progress. —  Oct  7,  1864,  seven  o'clock  p.m.  Patient  comfortable. 
Bottles  of  warm  water  and  cotton  to  the  limb.  Morph.  sulph.  i  grain. 
Oyster  broth.  Slept  well  all  night ;  limb  warm.  Oct  8.  seven  o'clock 
a.  m.  Pulse  130.  Give  four  drops  tr.  vcrat  virid.  Eight  o'clock  p.  m. 
Pulse  80.  Has  passed  a  comfortable  day.  Oct.  9,  seven  o'clock  a.  m. 
Rested  well  over  night.  I'ulse  \<'0.  Wound  appear*  healthy.  Dis- 
charging pus.  Eight  o'clock  p.  m.  Had  a  comfortable  duy,  but  now 
COinpUliu  of  pain  in  the  bowels.  Relieved  by  small  dose  of  morphine. 
Oysters  and  beef  tea.  Oct.  10.  Rested  well;  looks  well.  A  sanious 
discharge  from  old  wound  of  sac,  which  was  injected  with  a  disinfecting 
solution  of  potass,  permangnn.  Oct.  11,  eight  o'clock  a.  m.  Pulse  86. 
All  symptoms  favorable,  except  the  offensive  discharge  from  the  sac. 
Oct.  12.  Patient  died  at  ten  o'clock  a.m.,  with  symptoms  of  rapid  sys- 
temic poisoning  or  septsemia. 

Pott-morteni  Examination — Showed  healthy  condition  of  the  artery  ; 
well  organized  clot  extending  from  the  ligature  to  the  aorta.  No  per- 
itonitis. The  sac  of  the  aneurism  (corresponding  to  the  description 
already  given)  was  gangrenous.  The  wound  of  the  artery  proved  to  be  of 
the  anterior  trunk  of  the  internal  iliac  within  the  sacro-ischiatic  notch. 

Considering  the  size  and  importance  of  the  artery  which  was 
wounded  in  this  case,  it  appears  to  me  surprising  that  the  patient 
recovered  from  the  effects  of  the  original  injury  to  such  an  extent 
as  to  justify  the  sending  of  him  to  duty  with  his  regiment,  about 
four  months  after  the  wound  wns  inflicted.  But  it  docs  not  - 
at  all  surprising  that  the  swelling  and  other  symptoms  of  traumatic 
iflOUr r- m  reappeared  after  the  performance  erf  military  'luH  for 
only  two  days. 

The  symptoms  presented  in  cases  of  punctured  wounds  of  arte- 

fljmpi»m«      ries  arc  those,  which  belong  to  punctured  wounds  in  gen- 

•i      eral.  that  are  inflicted  with  the  same  kind  of  a  putieturiitir 
»oiii)(H  of  ,      ,         .     ,      ,  ,  ,  * 

«r««toi.         instrument,  whether  it  be  bayonet,  or  sword,  or  dagger, 

upon  the  same  region  of  the  body,  with  the  addition  of  arterial 
hemorrhage  from  the  wound.  If  the  orifice  in  the  integuments  1x3 
closed  and  kept  closed,  then  the  blood  is  extra vasated  from  the 
wounded  vessel  into  the  neighboring  connective  tissue,  and  a  pul- 
sating tumor  called  a  traumatic  aneurism  is  produced.' 

1  Vulc  Chuptrr  on  Tnumatir  Vnctirffm. 
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'he  conttqumcte  of  punctured  wounds  of  arteries  are  generally 
troublesome  and  dangerous,  nnlea  ilie  bleeding  teasel  it  promptly 
•ecured  by  the  surgeon's  art.  Unless  that  is  done,  death  is  liable 
to  be  produced  by  hemorrhage.  The  first  bleeding  may  prove 
fatal,  or  in  ease  it  is  arrested  by  temporizing  expedients  it  may  re- 
cur again  and  again,  until  it  wear*  out  tin:  patient  lod  kill*  him  by 
exhaustion  ;  or  the  external  wound  remaining  dosed  and  the  blood 
still  ciintiiiiiing  to  escape  from  the  vessel  into  tin:  connective  ti 
it  may  burrow  widely  and  produce  death  by  compressing  some  im- 
port:' n,  or  the  tissue*  thus  infiltrated  with  extravasated 
blood  may  inflame  and  suppurate  through  a  great  space,  and  life 
be  ultimately  destroyed  liv  scpUemia  or  exhausting  suppuration. 
Indeed,  tin-  best  result  which  is  likely  to  occur  to  a  patient  having 
a  punctured  wound  of  an  artery  of  considerable  size,  when  treated 
with  temporising  expedients,  is  the  occurrence  of  traumatic  aneu- 
rism of  a  circumscribed  character,  which  is  certainly  bad  enough 
at  best. 

Punctured  wounds  of  arteries  not  unfrequently  lead  to  the  for- 
mation of  traumatic  aneurisms.     This  form  of  injury  is  jy,,,,,^ 
more  apt  to  produce  mu-1i  ;i  remit   than  any  other  trau-  *n,,urtBD- 
matic  lesion  to  which  the  blood-vessels  are  subjected.     Especially 
does  this  obtain  when  the  injury  is  inflicted  upon  an  artery  in  the 
com  '  a  limb. 

Punctured  wounds  of  arteries  are  also  sometimes  followed  by 
artcrio-veiious  aneurism,  a  vein  having  been  wounded  at   Arterio. 
the  same  time  as  the  artery.      Ilus  accident  occurs  most  m»urt«m 
frequently  at  the  bend  of  the  elbow  from  mistakes  in  bloodletting, 
but  it  has  also  been  known  to  happen  in  the  thigh  and  in  the  neck 
from  accidental  injury. 

Punctured  wounds  of  arteries,  when  they  are  minute,  and  have 
not  bled  doing  the  primary  period,  occasionally  give  rise  PUOTll|0I1 
to  secondary  hemorrhage  from  ulceration  of  the  vessel  "yJ^HJjI." 
occurring  at  the  place  of  injury,  as  happened  in  two  in-  '****• 
stances  mentioned  by  Guthrie  (and  cited  by  us  on  a    previous 
page),  in  which  the  femoral  artery  was  wounded  with  a  tenaculum. 
There  is  also  a   specimen  in  our  Army  Medical    Museum  which 
illustrates  a  similar  occurrence.     It  consists  of  a  popliteal  artery 
from  which  secondary  hemorrhage  took  place  eleven  days  after  it 
was  punctured  by  a   spicula  of  bone.     The  femur  was  obliquely 
fractured  by  a  pistol-ball,  in   it*  lower  third,  with  slight  eomminu- 
'  lion.     The   artery  did   not   bleed  until  its  coats  sloughed  at  the 
place  of  puncture.     The  hemorrhage  was  then  arrested  by  tying 


the  femoral,  but  traumatic  gangrene  of  the  limb  supervened,  and 
death  occurred  three  days  after  the  operation.1 

The  plan  of  treatment,  which  ia  most  likely  to  avert  the  disas- 
trous consequences  above-mentioned,  consist*  in  promptly  exposing 
tli,'  wounded  vessel  at  tht  Bbfifl  of  injury  by  suitable  inci-.i.m., 
and  applying  two  ligatures  to  it,  one  on  each  side  of  the  bleeding 
orifice,  as  recommended  by  the  ancient  surgeons.  When  it  is  imt 
practicable  to  perform  this  operation,  because,  the  point  of  vascular 
injury  is  situated  in  an  inaccessible  part  of  the  body,  as  it  was  in 
the  case  just  related,*  it  is  generally  advisable  to  occlude  the 
wounded  artery  or  the  main  trunk  from  which  it  springs,  with  a 
ligature  applied  at  snme  distance  from  the  wound,  but  as  near  to  it 
as  practicable.  But  this  expedient  should  not  be  resorted  to  unless 
the  performance  of  the  old  operation  is  entirely  out  of  the  ques- 
tion. A  ligature  should  he  applied  on  the  <liM.il  us  well  us  the 
proximal  side  of  the  orifice,  because,  unless  this  is  done,  the  hemor- 
rhage is  liable  to  recur  as  soon  ns  the  parts  below  the  wound 
become  well  supplied  with  blood  through  the  collateral  channels. 
Then  the  blood  flows  backwards  in  the  wounded  vessel  and  escapes 
tlii'iingh  the  breach  in  its  walls,  unless  the  canal  has  previously 
been  occluded  by  the  resources  of  nature  or  surgical  art. 

When  the  principal  artery  of  a  limb  has  Wen  pierced  by  the 
sharp  end  of  a  fracture  splinter  without  corresponding  worn 
the  integuments,  as,  for  oxanipk-,  in  a  case  of  simple  fracture  of 
the  leg,  and  blood  is  extravnsated  into  the  connective  tissue  in 
such  quantity,  or  to  such  extent,  as  to  make  an  operation  neces- 
nu\.  tlin  i-  ilitlerent  surgical  procedures  have  been  employed.  The 
old  surgeons  amputated  the  injured  member.  J.  L.  Petit  Mil  (&MB 
upon  the  wounded  vessel,  and  tied  it  on  each  side  of  the  rent  in 
its  coats.  This  innovation  was  attended  with  success.  But  Du- 
puytren  tied  the  femoral  artery  as  recommended  by  John  Hunter 
for  the  cure  of  spontaneous  aneurism  of  the  ham,  and  his  proceed* 
ing  also  was  successful.  Now,  there  arc  some  serious  objections 
which  may  be  urged  against  each  of  these  plans  of  treatment. 
Thus,  the  principal  objection  to  amputation  as  a  remedial  measure 

Sin  case*  of  simple  fracture  with  wound  of  an  important  artery  pro- 
duced internally  by  a  sharp  spicula  of  bone,  is  that  its  performance 
involves  &  severe  mutilation,  and  imposes  upon  the  patient  the 
serious  loss  and  perils  pertaining  to  that  operation. 
Tli  a  main  objection  to  employing  the  method  of  J.  I..  I'etit  in 
such  cases  is,  that  his  proceeding  converts  a  simple  into  a  com- 
»  Vid«  Catalogue.     Specimen*  4081,  408ft.  •  0«M  No.  1. 
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pound  fracture.  The  objections  to  Dupuytren's  procedure  are  two 
in  number;  first,  the  ligation  of  the  main  tnink  on  the  plan  of 
Hunter  may  fail  to  permanently  restrain  the  bleeding,  and  second. 
Buck  operation    is  liable  to  traumatic  gangrene.      i    .  iaily 

when  the  lower  extremity  a -.ntuins  the  fractured  part.  Bearing  in 
mind  these  objections  to  the  several  operative  procedures  which 
have  been  employed  for  the  arrest  of  bleeding  from  arteries  when 
wounded  by  fracture  splinters,  we  should  consider  well  the  specbl 
features  or  complications  of  each  case  as  they  present  y,lnrlplMnt 
theuiMlves  when  our  services  are  required,  and  should  J^"!}"J'U' 
■dect  that  plan  of  operating  which  seems  most  likely  to  "**•"'»■ 
lead  to  a  successful  issue.  If,  for  example,  the  bone  is  mnch  com- 
minuted, the  subcutaneous  tissues  of  the  limb  besides  the  artery 
much  bruised  and  torn,  the  swelling  great,  and  the  injury  situated 
in  the  lower  extremity,  we  would  prefer  amputation  to  either  of 
the  other  operative  procedures  ;  but  if  the  swelling  and  local  dis- 
integration of  tissue  are  small  or  moderate,  or  the  injury  is  situ- 
ated in  the  upper  extremity,  we  would  perform  the  operation  rec- 
ommended by  Dupuytren  in  preference  to  amputation.  When. 
however,  the  fracture  itself  is  compound,  wo  generally  prefer  to 
tie  the  bleeding  vessel  in  the  wound  with  both  proximal  and  distal 
ligature,  utile—  the  destruction  of  bones  and  nerves  and  muscles 
and  internments  is  so  extensive  as  to  demand  amputation. 

This  nibjeci  Is  irery  important,  and  will  be  farther  considered  in 
connection  with  lacerated  wounds  of  arteries,  and  the  discussion 
of  traumatic  aneurism. 


i.  CONTUSED  WOUNDS  OF  ARTEP.irs. 

Thb  Leaioei  tecor*  mnch  mora  frequently  in  Military  than  in  Civil  Practice,  and  i»  generally 
produced  by  Small-anna  Projectile*.  —  Consequence!  of  Contusion  of  llio  Arterial  Tunics 
when  eevere- — 1-  fmflanmtttlW, «e  bjpMBOl]  b  S  Caee  reported  by  Outline. — 4-  Stuuyk- 
if  tkt  lit'iiK-J  Tim*,  and  8««ondary  llctnorrhaxe — ACw  in  Point.  —  Quriabot 
Wound  of  Lower  Part  of  Leg;  the  Bullet  grared  Uio  PoMcrlor  Tibial  Artery;  Secondary 
ataMvbag*  on  Ifct  Eighth  Dayton  Ulceratum  of  the  limited  Coaieof  that  Veaeat; 
AaipwUtion;  Dealli  Thirteen  I>*y»  afterward*  from  I'm-inia. —  Primary  Ampul  a  lion 
ougbl  to  ba>ro  bocn  performed  in  thii  Cbk.  —  Rcmoiii  why  Secondary  Amputation  wai 
Ml  fcaurled  to  at  an  Earlier  Period.  — Auuthcr  Om  lwllllll.lllg  h)  the  tame  Category.  — 
Sccoadarr  Hemorrhage  from  the  Posterior  Tibial  Artery,  when  it  had  been  bniiaccl  61* 
Item  Dan  before  by  a  Mime  Ball  in  Connection  with  Gun«bot  Fracture  of  the  Ariklr- 
jeint;  Amputation;  (Hath  Xluo  Day*  afterward-  i'r l\liauni»u. —  This  Patient  prob- 
ably dird  <•(  O'teo-nayelilia.  —  Another  form  of  Gunshot  Contusion  of  Blood- ve-aed*.  —  It 
oocar*  when  IJntb*  arc  cruabed  but  not  lom  off  by  spent  Caonon-balln,  etc.  —  Specimen 
freen  Railroad  Caee  referred  to.—  It  ia  preferred  in  the  Army  Medical  Museum. —  An- 
other llluitralire  <^»*.  —  Gunshot  Wound  of  Left  Arm  with  Contoalon  of  Brachial  Artery 
aod  Median  Xerre;  Secondary  Hemorrhage  One  Month  afterward*,  which  waa  arrested 
hy  tyins;  the  Veaacl;  Recovery.  —  Constriction  and  Occlusion  of  Arferie*  at  Results  of 
Brubea  of  lhair  Walla.  —  A  Case  in  Point  —  Femoral  Artery  diminished  in  Calibre  to 
one  half  lie   Natural  Sice  in  Consequence  of  •  Gnnibot  Projectile  itriking  against   iu 
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Sheath;  Gangrene:  Amputation:  I>eath  on  Iho  Thirty-Ant  Day  afterwanla  from  Fya 

—  Of  Gangrene  a»  a  Keiull  "f  Arterial  Stricture.  —  Some  of  tho  Yuan  Yanurum  | 
ateil  by  the  Stroke  u(  the  PNgpefjIi  in  llM  OaM  ju«t  rvliteil.  ami  Blood  wa*  nrrinulid 
between  tho  Vowel  anil  it*  Sheath,  10  a«  to  oinipivm  the  runner.  —  An  Artcrr  guv  a* 
constricted  or  occluded  in  Conacquenee  of  I'onluiton  of  ita  Walls.  —  1.  Ky  Kttravaaatie* 
of  Wood  within  the  Sheath;  anil'/-  Hy  liiflaiimiaiurr  Swelling. — A  Specinun  beke/t- 
in/,  to  the  Army  Medical  Miucuin  ahim*  ilmi  a  Dltllml  Artery  mny  be  occladed  by  the 
Inflammatory  Procea*. —  In  Guthrie's  Com,  already  monlloned,  Che  OealoMOQ  mat 
largely  dun  to  the  Inflammatory  Process —  An  Iiitcrcating  Caao  belonging  to  the  »anw 
Category  i»  related  In  the  "  Surgical  Hiitory  nf  the  Bffttt  Army  in  the  Crimean  War.'' 

—  Knur  <'«>!••  have  thu,  Ihvii  mentioned  in  whii'h  the  Main  Artery  of  the  Lower  Kxtrea- 
ity  waa  ootulrictcd  or  occluded  in  Coiifequenee  o(  Contuainn.  —  In  all  ei  •*<o> 
live  Gangrene  occurred.  —  Hut  Giiii'luil  (.'niitmiuii  of  I  lie  I'etiinrnl  Artery  dnoa  not  »I- 
waya  induce  Traumatic  Gangrene,  when  the  Vuwl  ia  occluded.  —  An  I lluttratiro  Coat. 

—  Treat n leut.  —  Secondary  llcinorrhagn  necea«ilate«  either  Ligation  in  the  Wound,  or 
Amputation.  —  Gangrene  generally  rei|uirei  Amputation. 

This  variety  of  arterial  injury  is  seldom  met  with  except  in  mfl- 
Onemiir       itary   practice,  und  generally  occurs  in  connection   with 
^1!™''.*'    wounds  inflicted  with  small-arms.     For  example,  a  1 
projreuire.      j.^  r;flCj  car\)ine|  or  pistol-ball  while  passing  through  a 
limit   mny  chance  to   strike   its   principal    blood-vessel.     Now. 
artery  by  menu*  ol  (ilicin-y  may   readily   spring  to  one  side 

fend  allow  the  passage  of  the  projectile  without  sustaining  a  solu- 
tion of  its  own  continuity,  and  this  is  more  likely  to  occur  if  the 
velocity  of  th. •  projectile  be-  considerably  diminished  at  the  moment 
nl  impingement  against  the  vessel.  But,  in  such  cases,  it  happens 
not  unfi'cipu'iifly,  that,  the  walls  of  tin-  artery,  although  not  pene- 
trated  nor  divided  by  the  projectile,  are  more  or  less  consitlernblv 
bruised  by  it.  II*  the  contusion  of  the  artery  chances  to  be  severe, 
Cm^,  one  of  two  occurrences  will  be  likely  to  follow,   natnelv, 

eeoiaatofel  aither  nn  inflammation  of  the  nrtery  at  the  place  of  in- 
tuiiiea'.'when  Jur.v  w'"  be  I'""'"' '"'' '"''  *°  *uc''  o*tent,  and  of  such  aeli.it- 
•er»r».  actor,  as  to  speedily  obliterate  the  calibre  of  the  vessel, 

which  [ndetd  happened  in  a  case  reported  by  Guthrie,1  or,  on  the 
other  hand,  the  bruised  portion  of  the  arterial  tunics  will  become 
M'purated  front  the  sound  portion  by  the  process  of  ulceration,  after 
i  In-  lapse  of  a  nu m her  of  days,  and  secondary  hemorrhage  will  then 
take  place.  This  form  of  hemorrhage,  t.  e.,  bleeding  produced  by 
contusion  of  an  artery,  usually  occurs  from  the  eighth  to  the  twen- 
tieth day. 

The  following  case  affords  a  good  example  of  it.  The  posterior 
tibial  trteiji  near  the  ankle,  was  the  vessel  involved.  Several 
very  minute  fragments  of  bone  also  were  driven  into  the  WflJIl  of 
the  vessel  by  the  bullet,  the  vebn-ity  "'  wMcfc  appears  to  have  been 
considerably  retarded  tit  the  time  it  reached  the  artery  by  its  pre- 

1  Vide  tHtmMt  and  Injvrilt  of  Arteries,  London,  183l>,  p.  813- 
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ioas  passage  through  tho  lower  end  of  the  tibia,  and  perhaps  by 
tlier  causes. 

Case  II.  Secondary  Hemorrhage  from  Posterior  Tibial  Artery  on  the 
Eighth  Day  after  the  Infliction  of  a  Gunshot  Wound ;  the  Bullet  grazed 
the  Veutl  and  drove  some  very  Small  Fragments  of  Bone  into  it  from  the 
Tibia  ;  Amputation  ;  Death  Thirteen  Days  afterwards  from  i'ycemia.  — 
Private  John  Heakim,  Company  D,  6th  U.  S.  Cavalry,  aged  21  years,  was 
admitted  to  the  Stanton  U.  S.  Army  flencral  Hospital,  dune  i.  ISO  J,  from 
the  field,  on  account  of  a  gunshot  wound  of  his  right  leg  at  the  ankle, 
inflicted  by  a  tninie  ball,  May  31st,  four  days  previously,  near  Old 
Church.  Va.  The  projectile  entered  in  front,  somewhat  to  the  outer 
side,  and,  passing  backwards  and  inwards,  escaped  behind  the  lower  end 
of  the  tibia,  going  in  close  proximity  to  the  libial  artery  in 

that  locality.  Tin;  ankle-joint  was  also  involved  in  the  wound.  It  was 
resolved  to  continue  the  effort  to  save  the  limb  which  had  already  been 
commenced. 

On  the  night  of  dune  7,  arterial  hemorrhage  from  the  wound  super- 
vened, and  be  lost  about  a  pint  of  florid-colored  blood  before  it  was  ar- 
rested. 

The  ankle  was  much  inflamed,  being  swelled,  hot,  red,  and  tender. 
The  swelling  also  extended  to  the  lower  half  or  three  fourths  of  the  leg. 

There  remaining  now  no  lm  ing  the  leg.  it  was  amputated  by 

the  author  on  the  morning  of  the  8th,  at  the  place  of  election,  by  the 
flap-method.  The  tibia  was  divided  after  the  procedure  of  .Sanson. 
plume  ether  was  employed  as  the  ana •sthetic.  The  loss  of  blood  oc- 
casioned by  the  operation  was  but  trifling.  The  shock  was  but  little. 
It  quickly  passed  away,  and  was  followed  by  moderate  reaction. 

When  the  operation  was  performed,  the  patient's  general  condition 
was  favorable.     He  had  no  constitutional  disturbance  worth  mentioning. 

Th*  autopsy  of  the  ompuiuini  mrnilur  showed  the  lower  end  of  the  tibia 
to  be  badly  comminuted  into  the  ankle-joint,  which  was  filled  with  puru- 
lent matter.  The  astragalus  also  had  been  injured  by  the  projectile. 
The  posterior  tibial  artery  had  been  grazed  by  it,  and  several  very  small 
fragments  of  bone  had  been  driven  into  the.  walls  of  that  vessel  by  it.  The 
hemorrhage  occurred  on  the  separation  of  the  bruised  lis.-  ring  la 

the  remit  of  the.  artery,  and  the  detachment  of  the  minute  fragments  tffiOM 
from  the  walls  of  the  vessel  by  the  ulcerative  process. 

The  patient  did  well  for  a  number  of  days,  but  ultimately  died  of 
pyxmia  thirteen  days  after  the  operation. 

Comment*. —  In  this  case  primary   amputation  of  the   injured 
member  ought  to  have  been  performed.     This  is  clearly  M— o 
shown  by  the  clinical  history  of  the  patient,  and  by  the  »3»fct» 
badly  comminuted  rendition  ot  the  lower  end  vt  the  tibia,  i-rfomwj. 
ving  the  ankle-joint  in  the  injury,  which  was  found  on  making 
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an  examination  of  the  part.     From   the  moment  the   wound  was 
inflicted,  there  was  no  ground   for  entertaining  a  reasonable  hope 

of  taring  this  limb. 

The  question  naturally  arises  why  tecondary  amputation  was  not 
performed  on  the  arrival  of  the  patient  at  a  general  hospital,  to 
which  the  reply  is,  that,  at  the  time  of  his  admission,  secondary 
amputation  proved  fatal  in  almost  even,-  instance  where  it  was 
employed  for  the  removal  of  a  leg,  thigh,  arm.  or  fore-arm.  In- 
Oflsd,  until  the  occurrence  of  the  secondary  hemorrhage,  it  was  be- 
lieved that  the  patient  would  survive  longer  without  the  performance 
of  that  operation  than  with  it.  We  therefore  felt  it  to  be  our  A 
to  continue  the  attempt  to  save  the  limb  until  the  bleeding  made  it 
necessary  to  interfere  with  an  operative  procedure. 

The  next  case  affords  another  example  of  a  contused  wound  of 
the  posterior  tibial  artery,  and  presents  many  points  of  resemblance 
to  the  DM  Iwl  narrated. 

Case  III.  Seeoiitfary  Hemorrhage  from  Posterior  fibial  Artery  that 
had  been  bruited  by  a  Minie  Ball  fiVtfflwi  Days  previously,  fa  Connection 
with  a  Gunshot  Fracture  of  the  Ankle-joint ;  Amputation  ;  Death  Hint 
Days  aftrricnrds  from  Exhaustion.  —  Private  Thomas  Acker,  Company 
A,  IJiotli  X.  V,  Volunteers,  aged  40  years,  admitted  to  Stanton  I 
Army  General  Hospital,  June  12,  1864,  from  the  field,  had  received  a 
gunshot  wound  with  comminuted  fracture  of  the  right  ankle-joint,  in 
the  action  at  Cold  Harbor.  V:i.,  May  28,  1864.  A  leaden  bullet  passed 
transversely  through  the  joint  from  within  outwards  and,  to  some  ex- 
tent, involved  the  track  of  the  posterior  Libia!  artery. 

At  time  of  admission  the  wounded  ankle  was  moderately  swelled  and 
inflamed.     The  patient's  general  condition  was  favorable. 

On  the  next  day.  June  13,  while  Dr.  Osborne,  the  attending  surgeon, 
was  making  his  morning  visit  to  the  ward,  this  patient  was  attacked  by 
secondary  bleeding  from  the  wound,  arterial  in  character,  and  he  Inst 
about  three  ounces  of  blood  before  the  hemorrhage  was  arrested.  The 
writer  saw  the  case  immediately  afterwards.  There  was  no  pulsa- 
Ihiii  in  the  posterior  tibial  artery  at  the  ankle,  while  thnt  of  the  anterior 
tibial  could  be  distinctly  felt  It  was  evident  Unit  the  hemorrhage  pro- 
ceeded from  the  posterior  tibial  artery. 

Considering  thnt  the  bleeding  was  complicated  with  gunshot  frac- 
ture of  the  ankle-joint,  it  was  deemed  advisable  to  amputate  the  leg, 
which  was  done  without  delay,  the  patient  being  under  the  influence  of 
sulphuric  ether.  The  operation  was  ]>erformed  by  the  author  in  the 
lower  part  of  the  middle  third  of  the  leg.  by  the  method  of  anterior  and 
posti-rifii  kkin-flaps,  semi-elliptical  in  shape,  and  equal  in  length.  All  the 
cutting  was  done  with  a  scalpel.  But  little  blood  was  shed  by  the  oper- 
ation.    But  little  or  no  "  shock  "  was  produced.    Did  not  employ  any 


suture*  in  dressing  the  Mump;  closed  it  with  strips  of  isinglass  plaster 
alone. 

Examination  of  the  amputated  limb  showed  that  the  lower  end  of  the 
tibia,  the  astragalus,  and  the  oscalcis  had  severally  sustained  comminuted 
fracture ;  that  the  posterior  tibial  artery  had  been  grazed  and  contused  by 
the  bullet,  and  that  it  had  subsequently  been  opened  by  exulceration  of  tha 
bruised  portion  of  its  vails. 

This  patient  died  nine  days  after  the  operation,  apparently  from 
exhaustion.  I  believe,  however,  that  he  hod  oateo-myeUlin,  and  that 
the  fatal  result  should  be  attributed  to  the  occurrence  of  that  disease 

Another  form  <>f  gambol  contusion  of  blood-vessels,  a  form 
which  differ*  considerably  from  the  foregoing  examples  of  Ann0,w 


that  lesion,  in  respect  to  the 


ippcaniuce  presented  by  the   ^""h0of, 


wounded  parte,  is  mentioned  in  the  "  Surgical  History  of  Jff- 


'Mood 
•  U. 


the  British  Army  in  the  Crimean  War/'  and  in  the  fol- 
lowing words  :  "  When  a  limb  is  crushed  by  shot  or  shell,  but  not 
carried  away,  the  coats  of  the  artery  are  often  found  to  remain 
continuous,  and  primary  hemorrhage  to  be  thus  rendered  impossi- 
ble, although  their  vitality  may  have  been  totally  destroyed."  ' 

I  have  11  \>';  n  .in  instance  of  this  form  of  vascular  contusion, 
but  yet  I  can  readily  believe  that  it  sometimes  occurs  in  connection 
with  thooe  terrible  bruises  of  the  extremities  which  are  not  unfre- 
qurntly  produced  by  cannon-balls  or  fragments  of  shell,  without 
breach  of  the  integuments.  In  such  cases,  the  continuity  of  the 
blood-vessels  is  preserved  until  sloughing  occurs,  for  the  same  reason 
that  the  integuments  remain  unbroken  till  the  same  period  arrives. 

The   Army   Medical   Museum  also  contains   a   specimen   which 
serves  to  illustrate  an  important  class  of  injuries  occurring  iuiiw»y  ia- 
not  unfrequcntly  in  civil  life,  and  bearing  considerable  ivrr' 

knee  to  those  vast  breaches  of  the  deep-seated  tissues  which 
are  sometimes  produced  by  cannon-halls,  or  bombe,  i>r  rifled  shells, 

a*  mentioned  above.     This  specimen  was  obtained   from  a  railroad 

case,  and  is  "  a  wet  preparation   of  the  axillary  artery,  curiously 

■.-rated  at  the  passage  of  the  pectoralis  minor.     The  attached 

ruptured.     In  this  subject   the    humerus    and 

utcd,  and  the  soft  parts  between  the  shoulder- 

j"inf  and  lltm  jmlpified  by  being  crushed  between  two  cars. 

No  pulsation  could  be  felt  at   the  wrist,  and  sphacelus  from  the 

shoulder  to  the  arm  occurred." 

The   patient  mitted  to  hospital,  July  20,  and  died  July 

23,  1863.     No  operation  was  performed.8 

>   lUik.r.UO.  •  Vld*  Catah-ju,  p.  468,  ipvciinru  18W. 


26  RAILWAY    C0RTD8I0H. 

When  limbs  are  crashed  off  from  being  ran  over  by  railroad  en- 
gines, the  blood-vessels  and  parts  sorronnding  them,  at  the  place 
of  injury,  are  generally  found  pulpined  as  in  the  foregoing  speci- 
men ;  and,  as  a  role,  bnt  little  bleeding  occurs. 

In  the  following  case  the  brachial  artery  appears  to  have  been 
contused  in  the  upper  part  of  its  course,  from  being  struck  by  a 
cylindro-conoidal  bullet.  The  humerus  was  not  injured,  and  the 
accident  was  successfully  treated  without  amputation. 

Case  IV.  Gunshot  Wound  of  Left  Arm,  vnlk  probable  Contusion  of 
Brachial  Artery  and  Median  Nerve  ;  Secondary  Hemorrhage  One  Month 
afterward*,  which  was  arrested  by  Ligature ;  Recovery.  —  Private  A.  E. 
Williams,  37th  Company,  2d  Battalion  Veteran  Reserve  Corps,  aged 
28,  states  that  he  was  wounded  in  the  battle  of  Gettysburg,  July  2, 1863, 
by  a  minic  ball,  which  passed  through  the  inner  side  of  the  left  arm, 
across  the  course  of  the  brachial  artery,  about  three  inches  below  the 
fold  of  his  armpit,  and  then  passing  onwards  made  a  aeton  wound  in 
the  walls  of  his  thorax  on  the  left  side.    The  bone  was  not  injured. 

Says  he  was  taken  to  Chestnut  Hill  Hospital  in  Philadelphia.  Says 
the  track  of  the  bullet  in  his  arm  sloughed  so  as  to  connect  together 
both  the  orifices  of  entrance  and  exit  But  on  the  night  of  August  3, 
a  more  serious  difficulty  occurred,  for  a  slough  of  the  brachial  artery 
separated,  and  he  came  near  dying  from  hemorrhage.  The  bleeding 
was,  however,  controlled  by  a  proximal  ligature  applied  in  the  wound. 
Afterwards  the  wound  did  well,  he  says,  and  healed  in  a  short  time. 

October  16, 1864. —  Present  condition.  The  left  arm  is  much  smaller 
than  the  sound  one  It  is  atrophied.  Its  temperature  is,  generally, 
lower  than  that  of  the  sound  one.  It  is  blue-colored,  as  compared  with 
the  other  arm,  fore-arm,  aud  hand,  from  stagnation  of  the  circulating 
blood  (venous  congestion).  He  can  execute  a  considerable  variety  of 
movements  with  the  injured  limb,  such  as  taking  off  his  cap,  etc ;  but 
the  range  of  motion  is  a  good  deal  restricted.  He  complains  much  of 
want  of  power  in  the  limb.  He  says  he  cannot  lift  any  weight  with  it 
worth  speaking  of.  The  index  finger  sticks  straight  out,  t.  e.,  it  is  ex- 
tended, and  he  cannot  flex  it  at  all.  He  can  flex  the  little  finger  com- 
pletely, the  ring  finger  almost  completely,  and  he  can  flex  the  middle 
finger  about  half  way.     He  has  no  difficulty  in  extending  these  fingers. 

There  is  a  large  cicatrix  on  the  inner  side  of  the  arm,  two  or  three 
inches  below  the  fold  of  the  armpit  There  are  also  two  scars  upon  the 
left  side  of  the  chest  which  mark  the  places  of  entrance  and  exit  of 
the  bullet  He  says  he  is  not  any  better  in  respect  to  capacity  of  mo- 
tion than  he  was  last  spring. 

There  is  a  radial  pulse  in  the  injured  limb,  but  it  is  quite  small  in 
volume,  and  quite  feeble  in  point  of  strength.  He  has  some  malarial 
difficulties  («.  g.,  chills  and  fever),  but  in  other  respects  his  health  is 
good 


The  bullet  probably  contused  1 1  k-  median   nerve,  and,  perhaps,  also 

divided  some  of  the  filaments  belonging  to  it. 

bullet  also  probably  contused  the  brachial  artery,  and  in  this  way 

laid  the  foundation  for  the  subsequent  sloughing  of  that  artery,  and  the 

consequent  hemorrhage- 
He  was  discharged  from  the  service,  October  17,  1864,  on  surgeon's 

certificate  of  disability,  at  Stauton  U.  S.  Army  General  Hospital. 

The  history  of  this  case  serves  to  illustrate  the  consequences  of 
gunshot  contusion  of  important  blood-vessels  and  nerves,  and  the 
good  results  of  timely  dolig&tion  of  tin-  bleeding  vessel,  when  the 
condition  of  the  limb  in  other  respects  admits  the  performance  of 

»that  operation. 
Again,  in  case*  where  the  bruise   is  not  severe  enough  to  cause 

the  coats  of  the  artery  to  tdcuiidi,  and  thus  produce  -,-,■-   rnn.trinioii 

i  i  •  m  •  •  i         •        •       "'"' 

ondarv  hemorrhage,  it  mav  still  excite  a  morbid  action  in   rtonoinr- 
.',.„,•  ....      W»u» 

the  arterial  tunics  oi  such  a  nature  as  to  result  either  in   juiwof 

a  considerable  constriction,  or  even  a  complete  occlusion   Bt*»ill*. 

of  the  vessel  at    the   place  of  injury,  and   thus  produce   disastrous 

consequences.     The  following  example  is  in  point :  — 

Case  V.    Femoral  Artery  diminished  in  Calibre  to  Ont  H'llfit*  X ■•' 
Si:*  in  Consequence  of  a  Gunshot  Projectile  striking  against  its  Sheath  : 
Gangrene;  Amputation;  Death  on  the    Thirty-first  Day  after  the  Opera- 
from   Pytrmia  ;  reported  by  Assistant  Surgeon  W.  Teal.   N*tli    ln- 

tdiaua  Volunteers. —  Henry  Kimble,  private,  Coui|>any  D.  140th  X.  V. 
Volunteers,  wounded  at  battle  of  BfBggoH  I 'i.i..  November  87,  18H8,  in 
upper  part  of  both  thighs  and  back  of  neck.  A  minie  ball  entered 
the  left  thigh,  on  its  antero-outcr  surface,  six  inches  below  the  anterior 
superior  spinous  process  of  the  ilium,  dipped  beneath  the  integuments 
and  deep  fascia,  and  emerged  mi  its  inner  surface,  four  inches  lielnw 
the  pulx'v  The  same  ball  also  wounded  the  right  thigh,  after  passing 
h  the  left 

Saw  case  for  first  time,  December  1 1  ;  removed  a  minie  bnll  from 
wound  of  neck  ;  on  examination  {bond  the  ^/f  foot  in  a  state  of  hni'ii'i 
gangrene,  with  a  line  of  demarcation  encircling  the  ankle  at  the  mal- 
leoli. 

On  inquiry  learned  that  this  soldier  was  admitted  to  hospital  on  the 
hag  of  November  28,  the  next  day  after  injury  ;  that  his  foot  was 
cold  and  insensible  at  the  time ;  that  he  was  hungry  and  cold  when  ad- 
mitted ;  that  he  had  suffered  considerably  from  exposure  to  cold  on  the. 
battle-ground  and  during  transportation  to  hospital;  that  he  had  diar- 
rhesa  when  the  wounds  were  inflicted,  and  that  he  had  suffered  from 
said  disease  more  or  less  since  catering  the  hospital.  Opiates  were  ex- 
hibited in  order  to  control  his  bowels,  and  tonics  and  stimulants  to  in- 
vigorate his  system. 
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December  14.  —  Amputated  his  leg  at  the  junction  of  it*  middle  and 
lower  thirds  j  artery  controlled  by  thumb  ulonc ;  very  little  hemor- 
rhage ;  parts  at  place  of  section  flabby. 

Continued  the  plan  of  treatment  (general)  above-mentioned;  applied 
to  the  stump  freely  alcohol  of  good  strength,  from  the  first.  But  little 
ififl:iiniMiitiiin  ur<  niTi-il,  ami  but  feeble  efforts  at  repair  were  made.  The 
granulations  were  sparse  and  flaccid  throughout. 

Death  occurred,  January  14, 1864,  on  the  forty-eighth  day  after  in- 
jury, and  trie  thirty-first  after  amputation,  from  py.Tinia. 

Autopsy.  —  The  bones  of  the  stump  protruded,  and  the  flaps  were 
lined  with  an  ashy-gray  slough.  The  orifices  of  the  thigh  wound  were 
closed,  but  the  track  of  the  ball  was  occupied  by  an  abscess  containing 
tluii  l>  ful  pus.  The  ball  appeared  to  have  passed  behind  the  femoral 
artery,  impinging  against  the  sheath,  however,  in  its  course.  At  this 
point  the  walls  of  the  artery  were  much  thickened,  and  its  calibre  dimin- 
ished one  half.  The  sheath  contained  a  firm  congulum  about  one  inch 
long.  The  specimen  was  sent  to  the  Army  Medical  Museum,  and  is 
thus  described  in  i  In  i  atalogue  :  "A  wet  preparation  of  the  upper  por- 
tion of  the  left  femoral  artery,  with  the  walls  much  thickened  by  a  co- 
agulum  In  the  sheath,  following  impingement  of  a  ball,  which  induced 
diminution  Of  cnlihre." ' 

Concerning  the  cause  of  the  gangrene  the  reporter  remarks:  "The 
!«■•»*    t-':l" i^'i'iie  in  this  case  was  dearly  due  to  the  dimiin 

of  the-  calibre  of  the  artery,  and  to  the  cold  and  exposure 
to  which  the  man  mu  subjected.     Neither  cause  of  itself 
appears  to  have  boon  sufficient  to  produce  the  result.'' 

Comments.  —  The  wounds  which  this  soldier  sustained,  although 
■.  ,•■,  il  mi  number,  would  not,  En  'ill  probability,  have  caused  any 
consequence*  of  a  serious  nature  if  the  projectile  had  left  the 
femoral  vessels  unscathed.  So  far  as  his  injuries  were  concerned, 
iii-eii  the  Ic-mom  of  the  femoral  arton  that  alone 
produced  the  mischief.  This  lesion,  therefore,  possesses  a  retj  im- 
portant cfaanOtOTi  It  also  presents  some  remarkable  features.  The 
Itfoke  of  the  projectile,  although  it  was  not  sufficiently  powerful  to 
i :  i .  ■ .  - 1 : 1 1  ■  ■  lli"  sheath.  Mill  proved  strung  enough  to  bruise  it  severely, 
and  to  rupture  some  of  the  vasa  vawrurn,  and  thus  give 
rise  to  extravasation  of  blood  within  the  sheath,  En  the 
loose  connective  tissue  which  lies  between  that  structure  mid  the 
artery.  \-  Id.  this  interstitial  hemorrhage,  it  occasioned  more  or 
leas  inflammatory  swelling  of  the  bruised  sheath  and  injured  coats 
of  t lie  vessel  at  a  somewhat  later  period.  Now  the  combined  effect 
of  these  two  factors  operating  within  the  unyielding  sheath  of  the 

'  Vi.le  Cntohput,  p,  4S8,  rptcimen  9114. 
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ARfKMAL   OCCLUSION    HOW  PRODUCED. 


WU  most  be  to  diminish  its  bore  in  a  corresponding  ratio ;  and 
thus  in  the  case  just  related,  tiny  sufficed  to  diminish  tin-  calibre 
of  the  artery  to  one  half  its  natural  size,  as  was  hown  at 

the  NitoptY. 

It  therefore  appears  to  be  satisfactorily  established,  that  when 

ision  of  an  artery  results  in  the  constriction  or  or-  F,xlr%nM. 
n  of  its  canal,  two  distinct  morbid  events  or  condi-  "i',"!lil'i^0d 
tions  maybe  concerned  in  the  production  of  the  stricture.  '££S!itJ?' 
1.   Extravasation  of  blood  within  the  sheath  from  rupture   """""fr 
■if  the   nutrient  vessels  of  the  artery,  and   2.    Inflammatory  -uvll- 

i'  the  bruised  lamina*  of  the  sheath  and  tunics  of  the  artery. 
There  is  also  good  reason  for  believing  that  in  either  of  these  two 
way*  a   bruised   artery  may  become   romplctely  occluded.     If  the 

III  produced  mainly  by  the  lir>t  method,  it  will  be  likely  to 
occur  more  speedily  than  when  it  is  produced  solely  by  the  second 
method.  Generally,  both  of  these  morbid  processes  concur  in  pro- 
ducing the  constriction  or  occlusion  of  the  vessel. 

There  is.  however,  a  specimen  in  our  Army  Medical   Museum, 
which  nana  to  prove  that  complete  occlusion  may  be  produced  in 
a  bruised  artery  by  the  inflammatory  process  ulone.    It  i-<  described 
in  tip   G  telogue  as  "A  wet  preparation  of  the  popliteal  artery, 
showing  a  dot  formed  in  it  from  inflammation  along  the  track  of  a 
ball  which  did  not  involve  the   arterial  mats  in  the  sloughing  pro- 
cess.     Amputation  was  performed   to   obviate   sphacelus,  and  the 
patient  recovered."  *     It  is  not  improbable  that  the  ball  contused 
vessel  in  its  passage  through  the  parts. 
In  (iuthrie's  case,  to  which  allusion  hns  already  been  made,  the 
ball  passed  between  the  femoral  artery  and  vein.     The  patient 
teen  days  after  the   injury,  from  gangrene  of  the.  foot  and 
leg.      After  death   Mr.  (i.  obtained  the  specimen.     The  coats  of 
the   artery  were   not  destroyed    in    substance,   although   wounded. 
At  this  spot  tie   vesv.-l  vrai  "  much   contracted    in   size,  and  filled 
above  and  below  by  coagula,  which  prevented  the   transmission  c£ 
blood."     The  artery  was  impervious.     The  coats  of  the  vein  were 
little)  injured,  although  it  was  "  tilled  by  a  coagulnm,  nnd  im- 
at   the    bruised   pnrt.s     The    eonstrietion   of  the   artery 
teems  to  have  been  largely  due  to  the  inflammatory  nTOCBM 

An  interesting  case  belonging  to  the  same   category  is  related  in 

"Surgical  History  of  the  Crimean  War."     P.  Kyan,  aged  21, 

bred  a  shell  wound  of  the  left  ankle,  mid  a  canister-shot  wound 

•opposed)  through  the  left  thigh,  at  its  upper  part,  btl  •!  <  illf  the 

I  Vide  Calalcgut,  j>  4J>7,  »p«eitn»>n  21MV. 
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course  of  the  femoral  vessels,  on  June  8.  On  the  16th.  incipient 
gangrene  of  the  foot  appeared,  and  the  leg  was  amputated  i) 
diftti-lv  below  the  knee.  On  tin-  18th.  gangrene  attacki  rl  the 
stump,  on  the  19th  it  extended  up  the  thigh,  and  on  the  20th, 
death  occurred.  At  the  autopsy  "  the  ball  was  found  to  have 
patted  through  the  thigh  internally  to  the  sheath  of  the  femoral 
vessels,  which  it  had  grazed  but  not  opened.  The  artery  at  this 
point,  was  slightly  contracted  for  about  an  inch  in  length,  but  per- 
vious, and  contained  no  congulum,  and  beyond  the  contraction,  its 
calibre  showed  no  marks  of  inflammation.  The  vein,  however,  was 
not  only  also  slightly  contracted,  but  its  internnl  surface  was  in- 
flamed and  tilled  with  partially  organized  lymph,  as  far  up  as  the 
entrance  of  the  deep  iliac  vein,  and  downwards  for  about  two 
inches  from  the  wound.  It*  course  was  thus  entirely  sealed,  but 
nothing  like  pus  could  be  found  in  the  femoral  or  iliac  veins,  nor 
in  the  venous  system  anywhere."1  In  this  case  the  contraction 
of  the  artery  and  the  oci-ln>inti  of  the  vein  appear  to  have  occurred 
mainly  through  the  agency  of  the  inflammatory  process. 

We  have  thus  related,  with  more  or  less  minuteness,  four  esses 
in  which  the  main  artery  of  the  lower  extremity  was  bruised  by 
the  imped  Of  a  gunshot  projectile,  ;itnl  its  ealiliro  became  dimin- 
ished in  size  in  conscipienro  thereof,  at  the  place  of  injury.  In  two 
instances  the  occlusion  was  complete,  but  in  the  other  two  it  was 
only  partial.  In  two  of  them  the  accompanying  vein  also  was  ob- 
structed cither  by  contraction  of  its  bore,  or  by  being  plugged  up 
with  plastic  exudation  or  coagulated  blood.  In  the  other  two,  how- 
ever, that,  channel  seems  to  have  remained  open.  Bat  in  all  of  them 
traumatic  gangrene,  commencing  in  the  foot,  occurred,  and  in  this 
respect  only  do  all  of  them  agree.  Furthermore,  the  mortality 
was  very  great,  since  three  died  and  but  one  recovered.  Tin- 
patient  was  saved  by  timely  amputation.  That  operation  was  em- 
ployed in  two  other  instances  but  without  success.  In  one  of  these 
gangrene  returned  in  the  stump,  and  in  the  other  death  was  pro- 
duced hy  pya>mia.  In  Mr.  Guthrio's  case  no  operation  was  per- 
formed. 

But  gunshot  contusion  of  the  femoral  artery,  even  when  it  is 
•hM         severe  enough   to  arrest  the  flow  of  blood  through  the 

"■"»  of  ,  «  I  •       1 

fcaoniu-     vessel,  to  great  extent,  does  not  always  induce  traumatic 

trrv  ilia-i  not  1  •"        1      • 

■iw».Y»io-  gangrene.  Ibe  obstruction  to  the  circulation  mav  prove 
jtm.-i.ot.  to  be  but  temporary  in  it.s  nature,  and  thus  recover}-  may 
ewiodMt       spontaneously  take  place,  as  appears  to  have  happened 

«  SurgUal  Jfittory  of  lh<  Crimean  War,  vol.  ii.  p.  Hi. 
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in   the  following  instance,   which  occurred    in  the   Crimean   war: 

"Private  John  Bngli  h,  4th  regiment,  age  20,  on  S2d  Jane,  re- 
ed a  wound  from  n  musket-ball,  which  passed  through  tin* 
thi^li.  The  wound  was  directly  in  the  course  of  the  femoral  ves- 
sels. As  he  was  reported  to  bflNrt]  lost  a  quantity  of  arterial  blood, 
on  receipt  of  injury  in  the   trenches,  it  was  feared  that  the  femoral 

artery  had  been  wounded.  The  temperature  ft'  the  linih  mt 
sensibly  diminished,  and  the  pulsation  of  the  arteries  in  the  foot 
could  not  be  discerned  for  several  days.  He  was  exceedingly 
restless,  I  .plained  of  pain   and  numbness  in  the  calf  of  the 

wounded  limb.  No  hemorrhage,  In iwever,  occurred  :  tin*  limb  re- 
gained its  natural  temperature,  and  he  slowly  recovered."  1  It  is 
not  improbable  that  in  this  instance  blood  was  extravusatcd  within 
heath  of  the  artery,  as  luip|>eued  in  the  ease  of  Knoblo  (Case 
V.),  and  that  afterwards  this  blood  was  rapidly  removed  by  ab- 
sorption. 

From  the  foregoing  observations  it  appears  that  sudden  contusion 
of  the  arterial  tunics,  especially  when  produced  by  gunshot  pro- 
jectiles, and  in  the  lower  extremity,  is  liable  to  lead  to  disastrous 
consequences,  either  by  inducing  secondary  hemorrhage  from  ul- 
ceration of  the  bruised  part  of  the  arterial  walls,  or  by  occasioning 
traumatic  gangrene  from  occluding  the  vessel  (more  or  less  com- 
:it  the  place  of  injury. 

Trratmrnt. —  When  secondary  hemorrhage  occurs,  the  vessel 
should  generally  be  secured  in  the  wound  by  ligatures  applied  on 
each  side  of  the  bleeding  orifice.  If,  however,  the  lesion  of  the 
artery  is  eomplicitcd  with  gunshot  fracture,  as  it  was  in  Cases  II. 
and  HI.,  anil  is  situated  in  the  lower  extremity,  it  is  generally  ad- 
visable to  amputate  the  member  instead  of  tying  the  injured  ves- 
sel. If  traumatic  gangrene  occurs,  amputation  is  our  sole  expe- 
dient. The  treatment  will,  however,  be  more  fully  considered  in 
connection  with  secondary  hemorrhage  and  gangrene  from  wounds 
in  general. 

3.  LACERATED  WOUNDS  OF  ARTERIES. 

Tba  matt  Striking  Example*  of  thl»  Lesion  are  afforded  by  thaw  Cues  la  'which  Limb*  an 
plucked  *>IT  by  Machinery  or  carried  away  by  Cannon-hall*.  —  rhenomena  atleinliiiK  thi» 
Form  of  Arterial  Injury.  —  Remarks  by  the-  Surgical  Historian  of  ihn  Uri t i -li  Army  in 
lb*  Cristas  War  on  this  Subject.  —  A  Com  in  l'oiut.  —  Gulhrio  baa  related  Two  Cases 
WWrutiniC  lo  the  aaiue  Cat*ic»ry,  and  described  (be  Phenomena.  —  When  Limb*  arc  turn 
off  by  Machinery  or  by  Cannon-hall*,  I lie  llriiinrrliaffr.  frequently  hut  nut  always  CMM 
apoauiieou.tr.  —  Remark)  on  this  Subject.  —  An  Illustrative  Case.  —  Sevrral  Cases  of  a 
fliirailar  Import  rrlaleit  lo  lbs  Writer  during  the  Late  War.  —  Dr.  Evo  bar  collected  Tbreo 
i  ha  which  the  Arm  wa*  plucked  off  by  Machinery.  —  On  the  Phenomena,  presented 
1  Tld>  itWfHMt Bittory  n/*ft«  (V*M«M  tyltr,  vol.  ii.  p.  313. 


by  th«n.  —  Lacerated  Woundi  of  Arteriei  nntinn  produced  with  *  Bar-ox*.—  Tb» 
Armr  Medital  HimuHl  contain,  a  Specimen  of  lh»  S>Tt.  —  The  Arwiy  M-flir-il  StV 
Hiiti  alku  contain*  ■  Specimen  in  »Iii«>i  (he  1'of.licral  Artery  »»»  tr.rn  by  ■  Sa&nlrr 
of  Wood.  —  A  Cut  in  which  the  Carotid  VeaaeU  were  extensively  tarn  by  Goring  with 

the    Horn  of  a  Maddened    Beast Sometimes    an  Important   Artery    i*    torn    widtstt 

Corrwpondinc;  Wound  of  the   Integument",  e-   g.,  lbs  Axillary  Artery  ia  reducing  Gid 

Dislocation,  vt  the  Shoulder.  —  An  Important  Artery  may  »l.o  be  torn  by  Broke*  Btw* 

I'uea  of  Fracture.  —  l»upnjtren   state*  (bat  thU   Accident  it    far    from    rare. —  A» 

Illustrative  Case.  —  Arteriea  mar  be  either  punctured  or  lacerated  by  Fracture  Splialen. 

—  Traumatic  Aneuri»mt  mulling  from   Fracture  not  confined  to  Inn  Leg Traataaat 

of  Lacerated  Wuunda  of  Art'ncw.  —  When  the  Arm  U  plucked  off  by  Machinery,  ikt 
Arteries  should  be  tied  on  the  Face  of  lh«  Stump.  —  When  a  Limb  haa  been  stricken  ef 
by  a  Cannon-ball,  etc.,  Amputation  should  be  performed  at  Mine  Higher  Point  if  practi- 
cable- —  Treatment  of  Traumatic  Aneurism  when  produced  by  Fracture  Splinter*-  —  Tot 
Q|dl  l)|i  raliuii  applleaUl  '...  I  ..■■ .  r ., ■  ,!  ',«  . ,■.,,,!  ■■:  .'»■  :.  r...  irkM  pnjdoevd  I".  BfttdM 
of  Wood,  etc. 

Lacerated  MUUImIb  of  the  extremities,  especially  when  they  are 
extensive,  are  not  unfrequently  accompanied  by  lacerated  wounds 
of  the  main  blood-vessels  at  the  place  of  injury.  Hut  probably 
the  most  striking  examples  of  lacerated  wounds  of  arteries  are  af- 
forded by  those  instances  in  which  the  limbs  are  torn  off  by  the 
Uabatora  operations  of  machinery,  or  carried  away  by  the  passage 
euoan'or  °^  cannon-balls,  or  by  the  explosion  of  bombs.  In  such 
hJrri!n*o^  rases  the  principal  arteries  art?  generally  seen  hanging 
**"*"  out  of  the  ragged-looking  stump  left  by  the  injury,  and 

pulsating  quite  down  to  their  ends,  which,  un  examination,  are 
found  to  be  contracted  to  a  point  or  nearly  so,  and  obstructed  by  A 
'•l<it  of  blood  in  such  a  way  that,  between  the  contraction  of  the 
vessel  at  its  end,  nnd  the  eoagulum,  hemorrhage  from  the  stump  is 
often  times  arrested,  and  always  greatly  diminished. 

On  this  point  the  surgical  historian  of  the  British  army  in  the 
Crimean  War,  says  :  — 

"  When  a  limb  is  torn  away  by  a  round  shot,  the  artery,  main  vein, 
and  nerves  will  invariably,  it  is  believed,  be  found  to  be  hanging  from 
the  wound,  torn  off  at  a  point  much  more  distant  from  the  heart  than 
the  rest  of  the  soft  parts ;  the  end  of  the  artery  lacerated,  contused,  and 
coutmcted,  and  generally  filled  after  n  very  short  interval  of  time  with 
a  dark-colored  clot  for  a  few  lines  from  its  extremity,  but  above  that 
often  pulsating  strongly  though  fully  exposed  to  the  air,  as  in  the  fol- 
lowing instance:  In  the  44th  regiment,  on  the  night  of  21st  June, 
a  man  had  Ids  left  arm  carried  away  at  the  shoulder-joint.  The  limb 
was  completely  separated  from  the  trunk,  leaving  too  little  of  the  soft 
parts  to  cover  in  the  face  of  the  wound.  The  axillary  artery  appeared 
to  have  bled  very  little,  if  at  all,  at  the  moment  of  the  injury,  and 
there  wan  no  subsequent  hemorrhage.  The  laceration  laid  bare  the 
artery  and  vein  for  full  three  inches  of  their  course;  the  ends  of  these 
vessels  for  three  quarters  of  an  inch  were  curved,  plugged  with  coagu- 
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lum,  and  tapering  to  a  point ;  the  pulsation  of  the  artery  was  full  to 
the  very  base  of  the  plug  of  cnagulum.  The  head  of  the  bone  was  re- 
moved, the  case  thus  becoming  an  amputation  at  the  shoulder-joint, 
but  the  man  died." ' 

Guthrie  has  related  the  case  of  a  soldier,  who  had  his  arm  car- 
ried away  by  the  bursting  of  a  shell  at  the  siege  of  Ciudad  Rodrigo, 
and  who  was  brought  to  him  shortly  afterwards.  The  axillary 
artery  as  it  becomes  brachial  was  torn  arms,  ;iml  hung  down  lower 
than  the  other  divided  parts,  and  pulsated  up  to  the  very  extrem- 
ity. Pressed  and  squeezed  in  every  way  between  his  fingers  in 
order  to  make  it  bleed,  it  still  resisted  every  attempt,  although  ap- 
parently by  the  narrowest  possible  barrier,  which  appeared  to  be 
at  the  end  of  the  artery,  and  formed  by  its  contraction.  The  canal 
was  marked  by  a  small  red  point,  to  which  a  very  slight  and  thin 
layer  of  couguluin  adhered,  the  removal  of  which,  however,  did 
not  produce  hemorrhage.  In  another  case  of  a  similar  character, 
Guthrie  cut  off  the  end  of  the  artery  at  less  than  one  eighth  of 
an  inch  from  the  extremity,  and  then  it  bled  with  its  usual  vigor. 
In  both  instances  the  vessel  for  tliat  distance  was  contracted,  so  as 
to  leave  little  or  no  canal  at  its  orifice,  and  what  there  was,  was 
filled  by  a  pin-shaped  coagulum.* 

But  the  reader  must  not  suppose  that  the  spontaneous  wiwn  limb, 
arrest  ot  hemorrhage  as  described  by  Guthrie  takes  place  hi  m«ebio- 
in  all  cases  wherein  the  limbs  arc  torn  off  by  cannon-balls  mmcd-Lbi 

■*  the  lrf*|fM<- 

or  by  machinery,  for  such  is  not  the  fact.     It  does,  how-  rhir.n» 

ever,  not  unfrequently  take  place   under  such  circum-  not»nmj>» 

stances.  umouiCT 

Thus,  with  regard  to  spontaneous  closure  of  the  end  of  the  lacer- 
ated vessel,  and  the  arrest  of  hemorrhage,  mentioned  iwtwiwmy 
above,  the  surgical  historian  ol  the  British  army  in   Uie  o.«o««r 
Crimean  War,  says  :  — 

■  In  the  largest  arteries,  however,  as  the  femoral,  and  occasionally, 
though  much  less  frequently,  in  smaller  vessels,  this  did  not  always  hap- 
pen, unless  aided  by  syncope  (either  the  enectof  the  blood  rapidly  poured 
out  at  first,  or  the  combined  effect  of  hemorrhage  and  shock)  ;  and  hem- 
orrhage then  sometimes  proceeded  to  such  an  extent  as  to  prove  fatal,  as 
in  the  following  instance :  J.  Ross,  4th  regiment,  hod  his  leg  below  the 
knee  carried  away  by  a  round  6hot-  He  had  lost  much  blood  before  a 
tourniquet  was  applied,  and  was  so  much  collapsed  when  received  at  the 
hospital,  that  an  operation  was  out  of  the  question.     The  wound  waa 

»  Vld«  Srgi<al  BUtory  oflht  Qrimtan  War,  vol.  [[.  p.  340. 
•  Vldi  Diieatu  ami  Injuria  ofjritriu,  p.  384,  London,  1830. 
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dressed  nud  ilie  tourniquet  removed.     He  never  rallied,  and  died  nine 

Ho  fartha  hemorrhage  Lad  taken 
place,  though  all  pressure  had  been  removed  fnmi  this  artery."  J 

During  the  progress  of  tin*  War  of  the  Rebellion,  several  cases 

cwanui-4  vrere  ^  :  v  n-"-'HD-P  medical   offl 

JwHuVtui"  w,1°    ,iaJ  wlU •'"""'''  '''"1!v  vvlulvin   ,lie  ™gged  -O" 
uuw»j.        stumps  of  limbs  that  had  been  torn  off  by  cannon 

or  shells  bled  profusel;.  outset,  and  afterwards  did  n"! 

o  bleed  until  ligatures  lied.    In  some  of  t! 

the  loss  of  Uood  was  so  great  as  to  cause  a  fatal  result  of  itaelf,  al- 
though surgical  aid  was  promptly  afforded. 

In  civil  Ufa  die  Limbs  are  sometime*  born  off  suddenly,  by  being 
caught  in  Strong,  revolving  machinery.      Dt.  Bra  hai 
collected  three  ealM  of  this  sort-     In  each  of  them  the 
arm  with  the  scapula  attached  was  plucked  completely  off  iron  i 
body.      I  isc  also  the   lesion  was  produced  in   sub; 

way  :   the  subject  was  caught  by  the  hand  or  arm  in  pow- 
erful machinery,  and  then  dragged  quickly  upwards  I 
ber,  until  the  body  struck  some  solid  barrier,  such  as  o  beam  or  the 
celling,  which  suddenly  Mopped  its  farther  progress. 

iiage  was  not  excessive  in  either  case.   It  is  stated  that 
in  one  of  them,  "  The  artery  was  seen  pulsating  at  the  bottoi 
the  wound,  and  was  plugged  op  by  a  congulum  of  blood.  Tin 

uj^on  the  torn  muscles  like  a  gorgi 
Hut  few  ligatures  word  required,  and  in  one 
DO  v  •  there  was  no  hemorrhage  "  when  the 

arrived. 

Hut  little  or  no  sloupliin^  of  tl  rated  tissues  occurred,  and 

each  patient  made  a  good  recovery.* 
Lacerated  wound*  of  Important  blood-vessels,  however,  n 

imhm       ■'■   ;  i  nil,  g     i,r  when  the  surrounding  parts  are  not  ex 
SJni^    teusively  lorn.     Thus,  in  miliar  .und  maj 

be  produced  by  a  bayonet   thrust.     The  Army  Medical 

Mil  .inn  eontafni  ■  tperimaa  of  that,  nature.    It  show* 

in  open  by  a  bayonet  injury  for  two  thirds 
of  its  cirriimforiMi.v.  one  fourth  of  an  inch  from  the  inn 
1  t.ry  h  wounded 

coats  of  sal  is  not  always 

«  ftmyiiml  lit**)  $r  >A.  Crimen  «•«-,  *»L  ii.  p.  MO. 

— ,  Pti.  470,  aSO.     S«t  ab.  Sir  OuilM  il.U-t   MM. 

*  CM**gm,  *Meiaw  trai 
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the  punctured  variety.  It  was  obtained  from  an  unknown  soldier, 
killed  at  Kurt  Wngn.-r,  S.  C. 

In  civil  life,  lacerated  vwunxls  trf  important  arteries,  without  ex- 
tensive injury  of  the  surrounding  parts,  are  produced  by  a  consid- 
erable variety  of  accidents.  There  is  a  specimen  in  the  Army 
Ml  >lii-al  Museum,  which  shows  tin-  popl)t>  il  v>- --:-y\-,  lacerated  by  u 

lintcr  of  wood.     This  injury  was  inflicted  in  a  railroad  accich-nt, 

ctober  29,  1864.  The  patient  entered  hospital  November  2d, 
and  (Sad  >'M  the  3d.  His  thigh  was  amputated  at  the  junction  of 
the  lower  thirds.1 

In  the  following  instance  the  carotid  vessels  were  torn  on  an  ex- 
tensive scale  by  being  gored  with  the  horn  of  a  maddened  beast. 

Case  VI.  Lacerated  Wound  of  Internal  Carotid  Artery  ;  Vend  partly 
ivided ;  Primary  Hranches  of  External  Carotid  torn  off  from  their 
Hni  .-  but  Little  Bleeding  at  the  Outset;  after  a  Time  Hemorrhage  be- 
mint  profuse,  but  it  tras  arrested  by  tying  the  Primitive  Carotid :  Death 
T7iirty  Hours  afterwards from  Inflammation  of  the  /{rain. —  A  man  was 
red  in  the  neck  by  n  cow.  The  horn  entered  by  the  left  side  of  the 
icoid  cartilage,  and  penetrated  as  far  as  the  vertebra*  ;  it  then  passed 
ipwnrds  on  the  bodies  or  those  bones,  nearly  as  high  as  the  base  of  the 
skull :  afterwards  it  came  out  behind  the  angle  of  the  jaw,  exposing, 
and  in  some  degree  injuring  the  parotid  gland  in  its  passage,  and  lacer- 
ing  the  skin  of  the  face  aa  high  as  the  middle  of  the  ear.  In  its 
course  it  passed  beneath,  and  tore  the  internal  carotid  artery,  and  all 
the  primary  branches  in  front  of  the  external  carotid  artery.  The  for- 
mer vessel  was  not,  however,  entirely  rent  asunder,  so  that  the  general 
course  of  the  artery,  and  its  connection  with  the  cranium  remained  in 
the  usual  state.  Notwithstanding  rite  si:r  of  the  vessels  which  had  been 
torn,  they  did  not  immediately  bleed ;  the  wound  teat  therefore  elated  and 
bound  up.  The  blood  was  soon  observed  to  flow  in  streams  down  the 
neck,  nor  could  any  general  pressure  upon  the  wound  prevent  hemor- 
rhage. In  this  state  the  man  was  conveyed  to  St.  Bartholomew's  Hos- 
pital, but  he  had  lost  a  large  quantity  of  blood  before  bJa  :u rival. 

The  patient  was  laid  upon  a  bed,  and  before  the  wound  was  opened, 
ooe  of  the  students  firmly  compressed  the  trunk  of  the  carotid  artery 
against  the  lower  cervical  vertebrae.  We  found  upon  the  first  inspec- 
tion <>!'  the  wound,  that  this  pressure  prevented  any  hemorrhage ;  yet, 
ipon  the  occasional  motions  of  the  patient,  and  upon  accidental  varia- 
nt in  the  pressure  made  on  the  vessel,  the  blood  gushed  from  the 
of  the  wound  so  suddenly,  and  in  such  quantities,  as  to  prevent 
iy  accurate  examination.  The  man  was  very  unquiet ;  he  complained 
much  of  the  pressure,  and  was  greatly  distressed  by  a  sensation  of  suf- 
focation, which  compelled   him  constantly  to  expectorate.     Under  the 

I  Catalo'jvt.  npnrinipii  3781. 
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circumstances,  our  first  endeavor  was  to  tie  the  more  superficial  arter- 
ies ;  but  the  edges  of  the  wound  being  lacerated,  the  first  ligatures 
which  we  endeavored  to  make  tore  away  portions  of  the  flesh,  and  did 
not  secure  the  vessels. 

The  situation  of  the  patient  became  every  moment  more  desperate; 
he  really  seemed  choking,  his  extremities  became  cold,  and  his  pulse 
scarcely  to  be  felt ;  his  struggles  also,  which  could  not  be  controlled, 
made  the  pressure  on  the  trunk  of  the  artery  very  precarious.  It  was 
deemed  necessary  to  enlarge  the  wound  to  get  at  the  trunk  of  the  caro- 
tid artery,  and  an  incision  was  made  between  the  track  of  that  vessel 
and  the  trachea,  in  a  direction  parallel  to  each  of  these  parts.  Mr. 
Abernethy  had  now  the  power  of  passing  his  finger  beneath  the  trunk 
of  the  carotid  artery ;  and  of  effectually  compressing  it  between  that 
fngcr  and  his  thumb,  which  was  placed  opposite  to  it,  upon  the  integu- 
ments of  the  neck. 

Finding  that  the  moment  he  remitted  the  pressure  of  the  carotid,  the 
blood  gushed  out  from  so  many  orifices,  and  in  such  a  torrent  from  the 
bottom  of  the  wound,  he  re«olred  to  pass  a  ligature  round  the  trunk  of 
the  carotid  at  the  part  where  he  had  been  compressing  it.  and  which 
was  about  an  inch  below  its  division. 

The  ligature  was  applied.  The  bleeding  was  immediately  arrested, 
and  did  not  recur ;  but  the  patient  died  about  thirty  hours  after  the  op- 
eration, from  inflammation  of  the  brain. 

It  was  found  that  the  internal  carotid  artery  was  partly  torn  across. 
and  that  the  primary  branches  of  the  external  carotid  artery  had  been 
torn  off  from  the  trunk.' 


virh-iui  c^t- 


In  this  case  the  hemorrhage  appears  to  have  been  delayed  or 
retarded  until  reaction  supervened,  and  vascular  excitement  made 
its  appearance. 

Again,  lacerated  wounds  are  sometimes  produced  in  the  coats  of 
an  important  artery,  without  there  being  any  breach  of 
the  integuments.  For  example,  the  main  artery  of  a 
limb  has  occasionally  been  torn,  either  partially  or  com- 
pletely across,  by  injudicious  efforts  to  rednce  an  old  dis- 
1"< .■atinri.  In  such  a  case  the  blood  escapes  from  the  calibre  of  the 
vessel,  through  the  rent  of  its  walls,  into  the  connective  tissue,  and 
being  no  external  outlet,  forms  a  more  or  less  deeply  seated 
swelling  at  the  place  of  injury,  filled  with  blood  and  pointing  IJB- 
cronously  with  the  heart,  called  a  spurious  or  traumatic  aneurism. 
Tin-  axillary  artery  is  especially  liable  to  sustain  this  accident  when 
too  much  force  is  used  in  reducing  certain  forms  of  old  dislocation 
of  the  humerus  at  the  shoulder.  Thus,  a  case  is  related  in  the 
>  Vide  Abmt&y'i  Surgical  OittrmUont,  vol.  ii.  p.  71  et.  Mq-,  km.  «d.,  1811. 
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Repertoire  il' Anatomic  ct  Physiologic,"  by  M.  Faubert,  surgeon 
to  Il't'-l  Diea  at  Rouen,  in  which  the  fcffeempf  to  reduce  a  dislocated 
shoulder-joint  produced  a  rupture  of  the  axillary  artery,  gangrene, 
and  subsequently,  the  death  of  the  patient.1     Prof.  niton 

has  collected  in  his  excellent  "Treatise  on  Fractures  and  Dislo- 
cations," all  or  nearly  all  the  instances  on  record  in  which  this 
accident  occurred,  and  to  that  work  the  reader  is  resji.rt fully  re- 
ferred for  additional  information  Ml  this  subject.* 

Furthermore,  an  important  blood-vessel  is  not  unfrequently  lac- 
erated in  a  limb,  without  corresponding  wound  of  the  integuments, 
by  a  fragment  of  bone,  in  cases  of  simple  fracture.  We  have  else- 
where shown  that  a  large  artery  may  receive  a  punctured  wound 
from  a  sharp  fracture  splinter,  by  referring  to  a  specimen  belonging 
to  the  Army  Medical  Museum,  in  which  the  popliteal  artery  III 
punctured  by  a  sharp  spicula  in  a  case  of  gunshot  fracture  of  the 
femur  in  its  lower  third.  In  caies  of  simple  fracture  the  blood- 
vessels are  more  liable  to  be  punctured  by  the  fragments  when 
the  leg  is  broken,  than  when  the  injury  occurs  in  any  other 
region  of  the  body.  J.  L.  Petit  has  related  a  case  in  which  the 
anterior  tibial  artery  was  laid  open  by  the  sharp  edge  of  the  broken 
tibia.  In  such  instance?  blood  is  extravasatcd  from  the  lacerated 
vessel  into  the  surrounding  connective  tissue,  and  a  trnraautic  an- 
eurism is  formed.  Dupuytren  staf.vs  that  this  accident  is  far  from 
rare,  and  that  he  had  witnessed  it  as  many  as  seven  times  since 
f806.« 

Tins  accident  also  constitutes  a  very  serious  complication  of  sim- 
ple fracture,  as  is  well  shown  by  the  following  instance  :  — 

Case  VII.  —  Simple  Fracture  of  the  Leg  (both  Bones),  followed  by 
Traumatic  Aneurism  from  Laceration  nf  the  Peroneal  Artery  by  an  Otieous 
Fragment  ;  Amputation  ;  Death  by  Pneumonia  sum*  Time  afterwards.  — 
Claude-Gerard  Calaz,  aged  56,  of  small  stature,  and  feeble  power,  having 
the  legs  boned  forwards,  was  thrown  from  a  ladder,  and  broke  his  left 
leg,  in  180(5.  Whca  brought  to  the  hospital,  it  was  evident  that  the  left 
tibia  was  fractured  very  obliquely  below  its  upper  third,  the  upper  frag- 
meat  threatening  to  penetrate  the  skin.  The  limb  was  placed  in  a  favor- 
able condition  and  position,  acid  for  the  first  week  all  went  on  satisfacto- 
rily and  as  usual,  with  the  exception  of  a  considerable  tendency  to  riding 
lie  fractured  extremities  of  the  tibia,  attributable,  apparently,  to  the 
iture  of  the  bones.  But  towards  the  end  of  a  fortnight,  the  patient 
began  to  complain  of  pains  in  the  calf  of  the  leg.  which  he  ascribed  to 


»  VM»  firti  8*rgicai  Camt.  p.  U8. 
•  Ltsiau  of  tkt  Vascular  Sptrm,  p.  S. 


*  Fraeturu  and  Viilocaliont,  p.  t54- 
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the  tightness  of  the  bandages,  and  experienced  relief  when  they  were 
slackened.  After  the  lapse  of  a  few  days,  however,  the  same  suffering 
returned ;  but,  when  the  limb  was  examined  towards  the  close  of  the 
month,  there  was  no  appearance  to  account  for  this  continued  pain. 
It  went  on  increasing,  nevertheless;  and  in  the  course  of  a  few  days 
afterwards,  swelling,  accompanied  by  tension  and  a  blucish  appearance, 
was  evident  about  the  middle  of  the  leg.  On  further  examination,  a 
sort  of  tremulous  movement,  increasing  and  diminishing  alternately, 
became  perceptible,  such  as  might  have  been  taken  for  the  pulsation  at 
the  ends  of  the  fingers ;  this  was  observed  on  the  front  as  well  as  the 
buck  part  of  the  leg.  This  swelling,  moreover,  was  observed  to  dimin- 
ish a  little  in  volume,  and  to  lose  its  regulnr  pulsating  character,  when 
the  popliteal  nrtery  was  compressed :  but  nil  the  signs  above  enumer- 
ated were  restored  when  the  compression  was  removed  from  the  artery, 
—  circumstance  which  left  little  doubt  as  to  the  true  nature  of  the  tu- 
mor. On  prosecuting  the  examination,  the  popliteal  artery  was  found 
to  be  sound ;  the  inference,  therefore,  was  that  the  aneurism  was  asso- 
ciated with  one  of  the  arteries  of  the  leg.  It  was  evident  that  death 
must  ensue  unless  some  decided  step  were  token  to  save  the  patient; 
and  the  alternative  of  amputating  or  placing  a  ligature  on  the  femoral 
artery,  held  out  hut  little  hope,  in  consequence  of  his  bad  constitution 
and  enfeebled  state. 

The  fracture,  however,  appeared  to  be  almost  entirely  consolidated, 
and  so  the  apparatus  was  removed ;  but  in  less  than  four  hours  the 
rapid  extension  of  the  swelling  determined  the  question  in  favor  of  im- 
mediate amputation,  preparatory  to  which  an  incision  into  the  leg  cleared 
up  am  remaining  (Inula  on  the  subject,  by  giving  exit  first  to  some  dark 
infiltrated  blood,  and  subsequently  to  a  bright  arterial  stream.  The 
operation  was  performed  th rough  the  thigh,  and  by  a  circular  flap.  The 
patient  went  on  favorably  for  a  time,  till  he  was  attacked  by  pneumonia, 
under  which  he  sank  and  died. 

firiirn iiiatiou  of  ihr  Amputated  Limb.  —  A  careful  dissection  was 
made,  and  the  aneuri-smal  sac  exposed ;  the  soleun  muscle  formed  its 
superficial  boundary,  and  laterally  it  was  limited  by  the  deep  layer  of 
muscles  of  the  leg.  It  projected  anteriorly  through  the  lacerated  inter- 
osseous ligament,  opposite  the  scat  of  fracture,  so  as  to  press  forwards  the 
anterior  muscles  of  the  leg.  It  way  filled  with  solid  clots.  The  source 
whence  the  extravasation  proceeded  was  found  to  be  an  irregular  lacer- 
ated oppiiing  in  the  peroneal  artery,  caused  by  the  sharp  fragments  of 
the  broken  fibula  having  penetrated  it.  This  vessel  was  pervious  as  far 
as  the  seat  of  injury,  but  entirely  obliterated  below  it.  The  tibia  was 
firmly  united,  and  a  longitudinal  fracture  was  observed  extending  up- 
wards from  the  point  where  it  had  been  broken  across.1 

1  Vid«  Dupuylr«n,6>»  Luiantof  ditVaicvlar  SyHcm,  pp.  4,  5,  G,  SvJ«nlium  Soc.  ed-,  Loa- 
doii,  1SW. 
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regard  to  the  several  lesions  whicli  arteries  sustain  from 
unts  of  bdOB  in  cases  of  fractu 
le  foregoing  discussion  of  tin-  subject  that  the  coats  of  or  Uomwd 
le  vessel  may  either  be  simply  ptUtttUttd  1  ■  ;.•  ■  sharp  eUasn.  , 
suit,  or  lacerated  by  a  larger  fragment  to  such  extent  03  to  lay 
vessel  frei-ly  open,  WO*  immediately  produce  n  ci)]. ions  extrnva- 
»tion  of  blood  into  the  surrounding  structures.  When  the  artery 
is  merely  punctured,  and  especially  when  the  bony  spicula  rc- 
mains  sticking  in  its  walls,  hemorrhage  in  great  ijuantiiy  does 
not  occur  until  the  w..  a]  lias  had  time  to  ul- 

;t  is,  until  flie  secondary  period  has  arri 
Traumatic  aneurisms  resulting  from  fracture  are  not  confined  to 
the  region  of  the  leg,  but  are  found  in  any  part  of  the  bo<K  «i 
an  artery  lies  sufficiently  near  the  bone  to  In   piercfld  or  torn  bj 
broken  fragments.    Thus,  in  doe  of  .Mr.  Moore's  cases,  the  humerus 
was  fractured,  and  the  nxtaaraaataon  of  blood  occurred  in  the  arm; 
in  am  -,  under  the  same  gentleman's  care,  the  femur  was 

broken  and  the  effusion  of  blood  took  place  in  the  thigh;  :nul 
Mr.  Busk  and  Mr.  Curling  have  each  put  upon  record  a  case  in 
rhich  a  traumatic  aneurism  formed  upon  the  ophthalmic  artery  as 
Ooaoequeuca  of  fracture  of  the  ba.se  of  the  skull."1  It  is,  how- 
ever, ur.'i'.: '  -tinnaUy  true  that  fractures  of  the.  leg  arc  attended 
ith  traumatic  aneurism  much  more  frequently  than  fractures  oc- 
ring  in  any  other  region  of  the  bo.lv 

Treatment  of  lacerated   Wouml*  iff  An,  rim. —  In  cases  win  Mr  :i 
lb  has  been  torn  or  plucked  completely  off  from  the   trunk  by 
jvrerful  machinery,  it  is  advisable   Lo  tie  the   principa]  vessels  on 
tump.   The  main  arteries  si ioi 1 1' I  'cured 

ligature,  whether  thev  Iked  or  not,  when  the  surgeon  arrives, 
integuments  should  then   be  drawn  together  and  the  ease 
treated  as  an  incised  wound.      A   good  result  1ms  not  unfrcijucntly 
been  obtained  in  these  cases  by  this  plan  of  treatment.     As  a  rule 
off  by  sloughing  or  ulceration,  mil  ■     it  has  hap- 
pened io  be  braised  by  striking  against  some  solid  object,  such  aa 
lie  ceiling  or  a  beam. 

But    when  a  limb  has  been  stricken  off  by  a  cannon-ball,  or 
bomb,  or  any  other  form  of  shell,  and  thus  its  blood- ves-  A„,puU,|n0 
ids  have  become  lacerated,  ir.  is  always  advisable  to  am-   ^7.-,', ""'' 
jtate  the  member  at  some  higher  point,  if  practicable,  ^k"u^!u 
since  tin  of  the  limb  are  liable  to  be  braised,  and  1mli-ml°- 

more  or  less  considerably  disintegrated  and  infiltrated  with  blood 

»  VUW  Balaa-  Sfttem  of  Survtrjr,  vol.  lii.  w  +«.  **7. 
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to  some  distance  above  the  breach,  as  I  once  found  on  examining 
the  ragged-looking  stump  of  a  fun  im  that  had  been  stricken 
nearly  off  by  the  premature  discharge  of  &  cannon.  The  tissues 
of  this  stump  appeared  to  be  but  slightly  injured,  away  from  the 
wounded  surface,  until  they  were  cut  into,  when  they  were  found 
to  be  ecchymosed  and  disintegrated,  as  mentioned  above,  nearly 
up  to  the  elbow-joint.  The  operation  was  therefore  performed  in 
the  continuity  of  the  arm. 

When  a  traumatic  aneurism  forms  in  consequence  of  an  artery 
Tr^tm»nt  being  lacerated  by  a  fracture  splinter,  it  should  be  treated 
■MtwUa  either  by  securing  the  vessel  at  the  place  of  injury  witli 
Jwiby"  two  ligatures,  one  being  applied  on  each  side  of  the 
tjlaHM,  bleeding  orifice,  or  by  amputation,  or  by  ligature  of  the 
main  trunk  of  the  artery  at  some  distance  above  the  wound,  on  tho 
plan  of  Hunter.  The  remarks  already  made  concerning  the  treat- 
ment of  traumatic  aneurism  when  produced  by  puncture  with 
sharp  spicule;  of  bone,  are  all  applicable  in  this  place  ;  and  the 
subject  will  be  more  fully  discussed  in  the  chapter  devoted  to  the 
special  consideration  of  traumatic  aneurism. 

When  an  important  artery  has  been  lacerated  by  a  spUnter  of 
wood,  for  example,  in  a  railroad  accident,  or  by  other  means  of 
a  similar  nature,  it  is  generally  advisable  to  secure  the  vessel  at 
tho  place  of  injury  with  two  ligatures,  applying  one  of  them  on 
each  aide  of  the  breach  in  its  coats,  unless  the  surrounding  parte 
are  damaged  in  such  a  way  as  to  render  amputation  necessary,  the. 
preservation  of  the  member  being  put  out  of  the  question  by  the 
nature  and  extent  of  the  injury. 

When,  lufwcver,  it  is  impracticable  to  tie  tho  bleeding  vessel  at 
the  place  of  injury,  the  artery  from  which  it  springs  should  bo 
lig&ted  as  near  the  wound  as  possible. 

4.  GUNSHOT  WOUNDS  OF  ARTERIES. 

Note.  —  The  Resiliency  of  Certain  Arteries  i»  much  greater  than  Ii  usually  supposed.  —  D- 
lustratlve  Cases  quoted  from  "  Surgical  lli»torv  of  British  Army  in  Crimean  War."—  Dr. 
Otis'  Remark*  on  the  un»  Subjoct.  —  still,  Gunshot  llrpoohe*  not  unfrmjnanilr  occur  in 
the  Walla  of  Importimt  Arteries.  —  Tho  Velocity  of  the  Projectile  mint  generally  b»  great 
in  Order  to  produce  tliii  Lesion  — When  the  Velocity  i,  retarded,  Contusion  mar  occur  — 
Gini'liot  Wound*  of  Arteriea  am  generally  crmluecd  and  lacerated  in  ilielr  Nature  — 
Classification  of  Gunahot  Breaches  In  the  Wall*  of  Arteries.  —  1.  Partial  Oitiiitm.  —  3. 
Compltlt  Ointkm.  —Tho  Number  of  Ca»«»  belonging  to  thin  Category  that  waa  treated 
during  Hid  l-atr  War  was  coui|>»ra<ively  very  small.  —  Dr.  Otis'  Observe! iou»  on  this 
Point.  —  Thia  Accident  i«  practically  confined  to  the  Following  Regions,  naiusly.th*  A'reA, 
the  tltiul,  and  the  Kttrtmititi.  —  G unshot  Wounds  of  the  Great  Arteries  of  the  Abdomen 
and  the  Thorax  are  seldom  seen  by  the  Surgeon,  because  luch  Wounds  usually  prore 
quickly  fatal  from  Hemorrhage.  —  Of  Partial  or  I  ncurn  plate  lllrlslnti.  —  Tao  Varieties 
recognized.—  In  one  of  lliein  the  Sid*  of  tho  Artery  is  carried  away,  in  the  other  (be 
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Vessel  1*  perforated  by  the  Projectile.  —  A  Case  in  which  the  Axillary  Artery  was  wounded 
by  •  Mu<aet-hall;  Primary  Hemorrhage  very  promsc;  Death  from  Secondary  Hemor- 
rhage Eleven  Days  afterwards;  tlio  Old  Operation  was  performed  when  I  lie  I'aiicnl  waa 
mi  ertrtmm;  the  1'aticitl  died  a  hew  Minute*  after  wards;  Autopsy;  a  large  Semi  circular 
Portsan  *f  Ihe  Artery  corresponding  In  about  Hall  it*  Calibre  had  hem  iut  mil  by  tin- 
Ball. —  A  Case  in  -which  the  Posterior  Tib.al  Artery  wai  partially  divided  by  Gunshot 
Uoand:  Profuse  Secondary  Hemorrhage  on  tha  Seventeen:!!  Day:  the  Vessel  was  lied 
in  (lie  Wound  on  Hie  next  Day ;  Dcaih  occurred  a  Few  Hours  afterwards  from  Kxliaus- 
tha*).  — Tola  I'aiienl  waa  weakened  from  Chronic  Diarrheal  »l Uh  V.'.iuikI  ■»«  In- 
flicted.—Partial  Iiuulos)  of  Large  Arteries  very  dtngeroui:  tha  Reason*  presented.  — 
A  Case  in  which  the  Popliteal  Artery  wa»  perforated  by  a  Conical  Hall,  contributed  by 
Professor  Post :  a  large  Traumatic  Aneurism  formed;  Amputation  Kighl  Days  aft- 
jury;  Recovery;  IViiliti-tl  Vein  nut  wounded.  — Consecutive  Gangrene  less  likely  to 
occarfroaa  partial  than  from  Onqftati  MfMM«f  Arteries;  the  Reason*  Matsil.  — Vonnua 
Congestion  of  the  Knot  and  Leg.  and  how  It  was  produced  in  this  Cass.  —  The  Con- 
atxjtencrs  of  Partial  Division  of  Large  Arteries  by  Gunshot  —  The  Breach  in 

the- Walla  of  the  Vessel  cannot  close  spontaneously  —  The  Primary  Hemorrhage  apt  lo 
a*  profit**,  and  liable  to  prove  fatal  unless  retrained  by  Surgical  Art.  — Or  a  Traumatic 
Ansiiriaen  may  b*  formed  under  Favoring  Circumstances;  those  Circumstances  enumer- 
ated- —  Id  such  Cases  the  Bleeding  continue*  Internally  although  it  has  ceased  external- 
ly. —  Traatoient.  —When  a  Large  Artery  is  psrtial  ly  divided,  il  should  always  be  secured 
with  I'roximsl  and  Distal  Ligature,  in  the  Wound  when  practicable. —  I'M'  OpaTathm 
should  bo  promptly  performed.  —  It  shuuM  not  !>s  considered  only  as  a  Measure  of  Last 
Ream*.  —  It  ahonM  generally  lie  deemed  preferable  to  any  other  Expedient  in  such  Cases. 
—  On  Complete  Division  of  Arteries  by  Gunshot  Projectiles.  —  A  Large  Number  of  Il- 
lustrative Cases  will  be  related.— A  Case  contributed  by  Dr.  Clcntlenin,  in  which  the 
Femoral  Artery  waa  divided  (probably)  near  Poupart's  Ligament;  but  little  Weeding  at 
toe  riaaa;  Sarendary  Hemorrhage  on  Sislh  Day;  Comprvmiun  and  Liquor  Ferrl  Per- 
solpn.  employed  without  Success:  Ligature  of  External  Iliac  Artery;  no  Bleeding  after- 
wards: Death  from  F.xliauttion  on  Seventeenth  Day  subsequent  lo  Operation :  the  Opera- 
bee  itself  answered  a  Good  Purpose,  but  tha  1'atie.ni  norer  rallied  from  the  Loss  of  Blood 
ooeenuoaed  by  Secondary  Hemorrhage.  —  The  Bleeding  not  un frequently  ceases  sponta- 
aeeusly  when  l-argr  Arteries  are  completely  divided  by  Gunshot  Projectiles.  —  The  Sec- 
ondary Hemorrhage  in  this  Case  appears  lo  have  been  excited  by  going  to  Stool.  —  Soma 
of  Um  Bad  ('onuquencs*  a'  employing  the  Persulphate  of  Iron  and  Pressure  to  restrain 
Hsonorrhsge  front  Largo  Arteries  are  shown  by  this  Case Thsee  Agents  proved  Insuf- 
ficient t*  control  tho  Bleeding.  —  In  such  Cases  we  should  not  waste  Valuable  Time  in 
trying  Inefficient  Age nt». —Other  Evils  resulting  from  tho  Use  of  Ferri   l'ersulph.  and 

Present*  elated. —  A  Case  of  Gun-h  .t  W idol  Ike    1'h-^li  near  Ml  Middle  severing  the 

Femoral  Artnry;  V»ms>I  lied  both  imixiinally  and  dmtnlly  st  End  Of  Twenty-four  II 
Secondary  Hemorrhage  Six  Day*  after  Injury:  it  was  controlled  by  Pressure;  Gangrene: 
Death  on  Eleventh  Day  j  Autopsy;  Femoral  Vein  al»o  found  to  bo  ligalod;  Distal  Liga- 
ture of  Artery  had  separated;  the  Secondary  Bleeding  occurred  from  the  Distal  Orifice; 
Bed  Ccsiaequeoros  of  Pressor*  U>  lliia  Case-  — Consequences  of  tying  the  Femoral  \  i  m 
la  this  Casa;  it  probably  sasislnd  in  nin(tl||||ajaj  tlio  Consecutive  Gangrene. —  Tim  Primary 
Hemorrhage  was  considerable,  and  although  it  did  not  nrava  immediately  fetal,  il  in  Re- 
aliiy  cootributed  much  lo  that  Issue.  —  A  Case  of  Cunslinl  Wound  of  the  pernors]  Ar- 
taejr  n»nr  the  Middle  of  the  Thigh  contributed  by  Dr.  Clendonin,  Hemorrhage  very  pro- 
fus»;  Vessel  llgaled  ou  the  Spot;  liul  the  Patient  had  lost  so  much  BeVod  that  he  died 
Tw»i  lour*  afterwards;  lb*  Autopsy  showed  that  the  Kc  mural  Artery  was  com- 

pletely divided,  and  that  the  Femoral  Vein  was  not  Irjllllil  MIHlls**  Case  of  Gunshot 
Wound  of  ih >  Femoral  Artery  near  the  Middle  of  the  Thigh,  contributed  also  by  Dr. 
Cbadenia:  Hemorrhage  very  profuse,  and  the  Patient  died  before  he  could  be  carried  to 
the  Field  Hospital,  a  Distance  of  about  One  Mile.  —  Dr.  Baylor'a  Case,  in  which  the  I 
oral  Artery  was  severed  by  a  Minic  Ball  without  Consecutive  Hemorrhage.  —  Summary 
of  the  Foregoing  Case*,  Fire  in  Number,  In  which  the  Femoral  Artery  was  severed  by 
Ousel***  Ptujaciilr*.  —  Primary  Hemorrhage  slight  in  Two,  considerable  in  One,  and 
Fatal  in  Two  Instance*.  —  Secondary  Hemorrhage  occurred  in  Two  Instances.  —  Consec- 
utive Gangrene   occurred   in  Two   Instances.  —  All   of   tbein  died;    Two  of   Primary 


Hemorrhage;  On  of  Exhaustion  following  Secondary  Hemorrhage;  Ona  of  Gangrrae; 
nn.l  Ona  of  Secondary  H e morrhagr  and  Gnnirrcnc.  —  Duration  of  the  Cases  «ntnlh 
aimed.  —  A  Gate  of  Gunshot  Wound  of  the  1'oplitenl  Artery,  contributed  by  Dr.  Oea- 
denin;  Hemorrhage  at "firat  Profuse,  Imt  it  t*a»ed  sponta  n.  -i-eulire  Gaugraa* 

I  uot  anil  Lei::  ABB] .i it :• ! uni  mi  1  lu rtmntli  Day  afl«r  Injury;  Recovery. —  Another 
Case  of  Gunshot  Wound  of  the  Popliteal  Artery  manlinnad  by  Dr.  ClendaniB. —  A  Cess 
of  Gunshot  Wound  severing  the  Popliteal  Artery;  Hemorrhage  ceased  apontantossar: 
Gangrene  of  Poot  and  Leg  occurred  >u  Knur  Days;  Amputation  and  Death  from  Kxbaas- 
tion  on  th»  K i fill  May  afWwarda.  —  Snptsmia  from  tha  Gangrsnou*  I.ejf  occurred  ia  that 
t.'isn. —  Primary  Amputation  should  have  been  performed.  —  A  Case  of  Gun  •hot  Would 
of  tho  Knee-joint  acverinc  the  Popliteal  Artery  —  Summary  of  Konr  Popliteal  Artery 

Caws.  —  In  all  of  them  the  Merduig  rea*ed  spontaneously In  Thro- of  them  Costsec- 

utlve  Gangrene  in  known  to  haru  occurred. —  Tho  Reasons  fur  inch  a  Result  stated— 
Two  Patients  died  and  Two  wore  at  veil  by  Timely  Amputation.  —  Next,  Two  Cass*  an 
related  in  which  Gunshot  Wounds  severing  Hie  Poeterior  Tibial  Arterr  were  rollowod  by 
Gangrene. —  In  both  of  them  the  Weeding  ceased  spontaneously.  —  Gunshot 
the  Middle  and  Upper  Third* of  tha  \*g  which  *ev»r  the  Posterior  Tibial  Artery,  are  geo- 

crally  followed  hy  G»ngr«ia The  Reason*  for  aach  a  Reaalt    stand.  —  On  Gunshot 

Wound,  dividing  tha  Axillary  Artery,  with  Three  Illustrative  Cases — Anutbac  Cau»  abo 
rrferivil  to. —  I*rimary  Hemorrhage  generally  does  not  prove  fatal  in  Cases  when-  tha  Ax- 
illary Artery  is  completely  divided  hy  liiinshol  I'rojeotilos.  —  The  bleeding  generally 
cctwee  spontaneously  in  such  Caws. —  Summary  of  thuae  Pour  Cases. —  ■  Gas- 

grriio  occurred  in  Our  Iuktancii.  Trnumatic  Aneurism  in  One  Inatatu't'.  both  proving  fatal, 
and  the  remaining  Two  Cases  recovered.  —  On  Gunshot  Wounds  dividing  the  Brachial 
Artery,  with  Three  Illustrative  Cast* Two  of  them  were  contributed  by  Dr.  Clesideniu 

—  Sum  man' of  the  Thn<t  Case*. —  In  all  of  tlu-m  the  I'm  -<-pp«d  of  it- 
s«-lf. —  lu  None  of  them  did  Gangrene  occur.  —  Two  recovered  and  Ona  died  of  rVir- 
niia  — A  Case  of  Gunshot  Wound  severing  the  Internal  alammary  Artstry ,  ooastribefea' 
by  Dr.  Clentlenin.  —  DfaMtlMa1  OoaiayuHKH of  Styptic*  and  Prcasurc  in  this  Case.— 
A  Case  in  wliu-li  th*  Kxtrrrisl  Quota]  Artery  was  probably  severed  by  a  Pistol-bell,  eoe>- 
trilmled  hy  I)r.  Saufont  1J.  Hunt,  lata  Surgeon  1'.  S  Vnlimlri.ru.  —  T'ha  II  n  nlas*,! 
was  arrested  by  Digital  rreesurv  applied  in  the  Wound,  and  the  I'atwnt  recovered].  — 
Concerning  tho  Value  of  Local  Prvs-urv  i"r  th.j  Temporary  Coulrol  of  Ccrusiu  Forms  of 
Bleeding,  and  the  Way  in  which  it  should  be  applied  for  such  a  Purpose.  — General  Sees 
mary  of  Twenty-three  Case*  of  Gunshot  Wound*  of  Arteries  which  we  have  relates!  or 
mentioned.  —  Gunshot  Vfoudj  tf*llils|  Lisrgo  Artcm ■*  v.  — The  Principal 
Sources  of  Danger  are  Hemorrhage  and  Consecutive  Gangrene,  but  especially  the  Latter. 

—  Cases  of  I'aitiul  DIvtatW  uf  Arteriee  by  Gunshot  Projoetiles  come  under  the  Surgeon's 
Notice  more  frequently  than  Casea  of  Complete  Division.  —  Dr.  Olia'  Remarks  on  this 

Point. —Dr.  Otis'  Remark,  on  the  Treatment  of  Gunshot  Wounds  of  Arteries The 

Author's  Observations  ou  the  snuni  Subject. 

Notwithstanding  the  wonderful  resiliency  of  the  arteries,1  espe- 
oun.tmt  ciully  those  of  the  extremities,  which  oftentimes  enahles 
tar  wan* or  tln.Mii  to  escape  serious  injury  even  when  they  appear  to 
anariearMt  lie  exactly  in  the  track  of  wounds  made  by  gtulshtft  pro- 
■•aaaat,  .    it  not  .infrequently  happens  that  they  sustain 

I  The  principal  cause*  of  this  resiliency  have  already  bocn  pointed  out  (Tide  p.  U).  Con- 
BesllUocs  of  """"K  '•>•  rcmarfcnbln  extent  of  it,  the  aurgical  historian  of  the  Uritieh  Army 
certain  arte-    in  the  Crimean  War  justly  observe*:  "  The  amount  of  Ibis  resiliency  of  the 

•  uiueh         larjre  arteries  of  a  limb  is  much  greater  than  is  usually  supposed.     Tin 

fClrlBea(Cr     1  It  (111 

Is  u-iisIIt  soldier  of  the  Mill  Regiment,  a  fragment  uf  shell  passed  (liruugh  trie  lieia,  be- 
supposs-l.  MM    the  artery  and  the  bone,  wilhimt  injuring  either,  although  It  are- 

too  large  to  have  done  so  without  displacing  the  vessel.  The  man  afterwards  died  nf  cliar- 
rhcra.  In  tha  !ith  Regiment  a  eirultar  caaa  occurred,  but  in  it  a  portion  of  the  bone  wai 
•cooped  out  by  the  missile,  and  tbo  man  recovered.    In  the  47tb  Regiment,  a  large  piece 
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solutions  of  their  continuity  from  being  struck  by  such  pP 
tiles.  Observation  has  shown  tluil  arteries  m.iv  bo  wounded  in 
snch  a  way  as  to  open  their  calibre  :it  BUM  liv  musket,  rifle,  car- 
bine, and  pistol-balls,  by  case-shot  and  by  f'n  of  hells.  It 
seems,  however,  to  Ik-  necessary  I"!'  tin-  accomplishment  of  such  a 
result,  tliat  the  missile  should  have  a  high  degree  of  velocity  at  tho 
moment  when  it  strikes  the  vessel.  Henco  it  happens  that  bullets 
are  much  less  likely  to  penetrate  tin  arteries  after  they  bsre  paned 
tbroiiL'-'i  tb'1  compact  itmetnn  of  the  long  bones  in  the  extremi- 
ties, than  before  they  have  made  mi.Ii  passage  through  osseous  tis- 
sue. If  the  velocity  of  the  projectile  has  been  considerably  re- 
tarded i  it  impinges  against  tin  artery,  it  may  bruise  its  walls 
(»ee  Conluned  Wounds  of  ArUriet'),  and  in  that  way  may  occasion 
about  as  much  damage  to  the  patient  as  it  would  if  it  penetrated 
the  vessel. 

The  breaches  or  solutions  of  continuity,  inflicted  upon  the  walls 
of   blood-vessels  by   gunshot  projectiles,   are   essentially   Qoa&M 
contused  and  lacerated  in   their  nature,  and  usually  pre-    ',"""2?^. 
sent  some  of  tho  features  which   belong  to  each  of  these   uJJJitllno 
classes  of  injuries.     They  can  therefore  be  most  conven-  "'clr  "*""* 
ientl  •  red    in    this   place,   that  is,  immediately  after    tho 

discussion   concerning  the  contused  and  lacerated  wounds  of  ar- 
teries. 

On  taking  a  comprehensive  view  of  the  various  breaches  in  the 
walls  of  blood-vessels,  which  have  been  ascertained  to  be   cu»ior»uon 
directlv  produced  by  gunshot  projectiles,  we  find    that  *>i~cti«»in 
th.-v  in. iv  be  divided  otto  two  principal  groups: —  «t.ri~. 

1st.  Partial  or  incomplete  division  of  the  vessel  considered  as  a 
tube  for  the  transmission  of  blood,  and 

2d.  Complete  division  of  the  MIM, 

We  also  find,  on  attentively  studying  the  details  of  this  subject, 
that  each  of  these  gTOUpi  presents  peculiarities  in  respect  to  phe- 
nomena and  consequences,  of  so  much  importance  in  both  a  scien- 
and  practical  point  of  view,  as  to  demand  their  separate  con- 
sideration. We  shall,  to  some  extent,  pursue  that  plan  in  the 
following  pages. 

«*  ih»U  |MMrd  throuuh  the  Bppw  tl""l  "''  Ou  llnu-li.  bctw««n  Ui«  artorr  »n.l  the  boot,  hut 
twr.and  wi...  t.  took  |)l«ce."  {Surgienl  l/utery  of  the  Crimran  War,  ji.  940.) 
On  lfc«  *•<"*  ntji  St,  I  "  (Mi  remark*  in  Circular  No.  C  (p.  80),  "  X  number  N  draw- 
iaap  at  UM  Arrxr  Medical  Mimiim,  exhibiting  die  course  of  ball*  directly  in  the  track  of 
tb«  greot  v*m*U  of  tin  nevk  or  of  tho  limb,.  illustrate  tli«  fact  to  well  known  to  military 
torpeona,  of  Ilia  jrtat  milicnty  of  th«  law  erterie*." 
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Bat  before  proceeding  farther,  we  should  remark  that  the 
SnM        her  of  cases  of  gunshot  wounds  of  arteries  which  ha' 
£«  at  kM    **en  treated  daring  the  late  War  of  the  Rebellion,  is  com- 
paratively very  small.     On  this  point,  Dr.  Otis  observes : 
"The  number  of  rases  reported  under  this  head  is  ex- 
tremely  small.   In  the  campaign  of  the  Army  of  the  Potomac,  from 
•rone  »     tne  Rapidan  to  the  James,  in  May,  June,  and  July,  1804, 
of  a  total  of  36,508  gunshot  wounds,  only  twenty-seven 
belonged  to  this  category.    The  cases  of  compound  fracture  compli- 
cated with   injuries  of  the  large  vessels,  the  cases  in  which  limbs 
are  carried  away  by  solid  shot  or  shell,  and  the  cases  in  which  all 
the  tissues  of  a  limb  are  disorganized  by  contusion  from  a  lana 
projectile,   and  the   vitality  of  the  arteries  is  destroyed,   arc  all 
returned  under  other  heads.     Those  only  are  included  in  which 
the  canal  of  a  large  vessel  is  primarily  opened,  and  in  which  tliis 
is  the  principal  accident.     Such  cases  are  to  be  sought  for  omoi 
the  dead  on  the  battle-held,  rather  tlian  in  the  field  hospitals."  J 
Again,  in  nearly  all  the  cases  where  an  artery  of  considers' 
K«ck.  hwa.    size  has  been  opened  by  a  gunshot  projectile,  which  are 
Mas.  brought  to  the  surgeon  for  treatment  on  the  field  of  bat- 

tle, the  injured  vessel  is  found  to  be  situated  either  in  the  extrem- 
ities, or  in  the  neck,  or  in  the  head,  but  most  frequently  in  the 
extremities.  Gunshot  wounds  of  the  great  arteries  of  the  abdo- 
AMnmcn  men  *IU'  tMe  'h01***  fail  to  coiuc  under  the  notice  of  th 
udiboru.  miliary  surgeon,  not  because  these  vessels  escape  all 
jury,  but  because  whenever  they  are  opened,  death  usually  ver 
speedily  ensues.  I  am  fully  convinced  from  |iers>onal  observation, 
that  these  vessels  are  frequently  wounded  in  battle,  that  inch  in- 
jury is,  for  the  most  part,  very  quickly  followed  by  death  from 
hemorrhage,  and  that  this  form  of  gunshot  lesion  should  be  ranked 
as  one  of  the  principal  causes  of  Midden  death  in  warfare.  The 
subjects  of  this  form  of  gunshot  injury  almost,  always  perish  from 
hemorrhage  before  they  can  be  taken  up  from  the  field,  and  hence 
they  are  generally  reported  as  killed  on  their  company  rolls. 

Of  Partial  or  Incomplete  Division  of  Arteries  by  Oumfu/t  Pro- 
vaMkatf  /***&■•<• — Tin's  lesion  presents  itself  in  two  principal 
wmpllu1""  furil,s-  I"  0,ie  o(  them  the  side  of  the  arterial  tube  has 
been  carried  away  by  the  missile,  but  in  the  other  the 
vessel  has  been  perforated  through  and  through.  Of  these  the 
former  occurs  more  iVeijuently  than  the  latter.     The  former  is  met 

1  Vide  Circular  No.  6,  pp.  It,  39. 
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itli  in  vessels  presenting  much  variety  !n  rsspact  M  *ize  ;  the  kt- 
■>n\y  in  large  ones.     But  the  consequences  of  the  wound  of 
tin-  >stiinti«II v  the  same  in  both  iitntannfb 

We  shall  next  proceed  to  relate  several  cases  of  gunshot  wounds, 

in   which   im|>ortant  arteries  were   incompletely  divided,   mal 

passing  comments  upon  some  of  them,  and  then  shall  briefly  dis- 

L-quences  and  treatment  of  this  lesion. 

The  following  case  presents  us  with  an  excellent  example  of  i>"- 

tial  division  of  the  axillary  artery  by  a  cylindro-conoidal  bullet:  — 

r   VII!.     Wound  of  Jrillon/  Artery  by  a  MutLxt-baU ;  Death  from 
Secondary  Hrmnrriiag*  Eleven  Dayt  afterward;  related  by  H.J.  Phll- 
II  D..  I  charge  of  Post  Hospital,  Mobile,  Ala-,   in  the 

"Medical  and  Surgical  Reporter."  Feb.  17,  1866,  pp.  125,  126.—  Pri- 
vate William  Hall,  aged  19,  Company  II,  15th  U.  S.  Infantry,  admitted 
on  the  night  of  the  11th  of  January,  1866.  He  was  accidentally 
wounded  on  that  date,  whilst  lying  in  his  tent,  by  a  comrade  who  wag 
handling  a  loaded  musket  The  ball  entered  his  right  side,  just  below 
the  cartilages  of  the  false  ribs,  fracturing,  in  its  passage,  the  eighth  rib ; 
it  then  emerged,  and  entering  the  axilla,  traversed  the  arm,  and  passed 
out  posteriorly  at  the  top  of  the  shoulder. 

The  humerus  was  not  touched.     Before  admission  into  the  hospital, 
be  is  said  to  have  lost  a  bucketful  of  blood.     At  die  time  of 
admission  be  was  in  a  state  of  syncope,  and  unable  to  speak ;  bauoHiuc* 
waa  almost  pulseless,  with  cold  extremities.     Powerful  stimu- 
lants were  immediately  administered.     There  was  very  slight  hemor- 
rhage ier  wound. 

ed  to  improve  steadily  until  the  morning  of  the  20th, 
when  be  was  attacked  with  profuse  hemorrhage,  which  came  from  the 
neighborhood  of  the  axillary  artery.  He  lost  about  fifteen  ounces  of 
blood.   The  uMial  compression  was  applied,  and  the  hemorrhage  ceased. 

On  the  morning  of  the  21st,  a  second  hemorrhage  occurred,  by  which 
be  last  about  twenty  ounces  of  blood. 

On  '-he  prostration  was  so  extreme,  and  the  prospect  of  con- 

trolling the  continual  oozing  so  remote,  that  a  consultation  o,»raii.,nm 
was  held,  and  it  was  determined  to  put  him  under  the  influ-  "*""» 
face  of  chloroform  and  tic  the  artery.  A  very  small  quantity  of  the 
vapor  sufficed,  and  after  a  great  deal  of  difficulty,  owing  to  the  great 
««rlling  and  purulent  matter  in  the  wound,  the  artery  was  secured  in  a 
vary  able  manner  by  Dr.  Code,  U.  8.  Volunteers. 

1  Hiring  the  operation  several  pieces  of  cloth  were  extracted,  and  also 
two  pieces  of  substance  which  had  the  appearance  of  portions  of  an 
artery,  an  -nbscquentiy  proved  to  be  such.     On  the  extraction 

af  the  cloth,  hemorrhage  per  ealtum  commenced,  which.  bOMIOf,  was 
easily  controlled  by  pressure  on  the  subclavian  above  the  clavicle,  by 
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tneans  of  a  door-key.  The  patient  survived  the  operation  a  few  min- 
utes. 

Post-mortem  examination,  twenty-four  hours  afterward,  revealed  lie 

following  fact* :    A    large  semicircular  portion  of  the  axillary 

artery,  corresponding  to  about  half  the  ealibre  of  the  vessel,  wo 

cleanly  cut  out  by  the  bail ;  the  humerus  and  the  brachial  plexus  vert  urn* 

jured;  the  lower  dissection  showed  the  fractured  rib,  with  suppurating 

soft  parts,  corresponding  to  the  course  of  the  projectile. 

Remarks  by  the  Reporter  of  the  Case.  —  The  most  important  fact  con- 
nected with  the  case  is  the  great  length  of  time  before  secondary  hemor- 
rhage took  place,  namely,  nine  days  after  the  accident  No  doubt  the 
cloth  was  driven  into  the  artery,  and  possibly  by  some  movement  on  lh« 
pnrt  of  the  patient  afterward,  or  fronfl  suppuration  of  surrounding  ti* 
sues,  this  and  the  congula  "  >>dged.     Almost  invariably  sue li  i 

wound  in  an  artery  of  this  calibre  would  cause  death  in  less  than  fire 
minutes.  The  artery  in  this  situation  may  be  considered  one  of  the 
first  order.  The  aperture  was  only  one  inch  below  where  it  is  called 
subclavian. 

The  writer,  however,  does  not  by  any  means  feel  certain  that  in 
this  case  the  cloth  was  driven  into  the  artery,  for,  if  it  was,  how 
could  the-  primary  hemorrhage  have  been  so  very  profuse  ? 

The  next  case  is  an  instance  of  gunshot  wound  involving  the 
posterior  tibial  artery  and  partially  dividing  it.  Secondary  hemor- 
rhage supervened  on  the  seventeenth  day. 


Cask  IX.  Gunshot  Wound  of  Leg  injuring  Posterior  Tibial  Artery; 
Profuse  Sri-niidtiii/  Hemorrhage  on  the  Seventeenth  Day ;  tied  the  Artery 
in  the  Wound  on  the  next  Day  ,*  Death  from  Exhaustion  a  Fete  Hour* 
afterwards;  reported  by  Dr.  W.  It.  Little.  Surgeon  32d  H.  Y.  Volun- 
teers, in  tin  .'unirican  Medical  Times."  Feb.  28,  1803,  p.  101.—  Col- 
onel Roderick  Matheson,  commanding  the  S2d  regiment  N.  Y.  Volun- 
teers, was  wounded  in  the  battle  of  Crampton  Gap.  Md.,  September  14, 
1862,  the  ball  passing  through  the  calf  of  the  right  leg,  fracturing  the 
fibula  in  its  course. 

The  wound  was  treated  with  cold  water  dressings.  Six  days  after  the 
wound  was  received,  a  slight  hemorrhage  of  dark-colored  blood  occurred, 
and  again  two  days  after,  it  was  repeated  ;  the  whole  amount  lost  at  both 
bleedings  did  not  exceed  four  fluid  ounces.  No  further  bleeding  took 
place  until  the  seventeenth  day,  when  a  more  profuse  hemorrhage  oc- 
curred, the  quantity  lost  not  exceeding  one  pint,  not  being  sumYient  to 
induce  syncope.  The  next  day. chloroform  having  been  ."liuiiiintered.  the 
coagulum  was  removed ;  considerable  hemorrhage  followed,  corning,  as 
was  soon  ascertained,  from  the  posterior  tibial  artery.  It  was  now  de- 
termined to  enlarge  the  wound  and  tie  the  artery,  which  operation  was 


. 


GUNSHOT   PERFORATION    OP    ARTERIES. 


47 


)rdlngly  performed.  On  reaching  the  artery  if  tens  found  not  divided, 
but  a  portion  of  one  tide,  to  the  extent  of  nearly  an  inch,  1901  curicl  atcag  ; 
a  ligature  was  placed  both  above  and  below  the  wound  in  the  artery,  a 
few  pieces  of  bone  removed  from  the  fractured  fibula,  and  the  patient 
placed  in  bed.  Symptoms  of  great  prostration  being  present,  every 
effort  was  made  to  rally  him,  but  without  avail.  Ho  lived  but  a  few 
hflm  rib  B  the  operation  was  completed. 

The  chloroform  was  very  carefully  administered,  the  precaution  being 
taken  to  stimulate  the  patient  previous  to  its  inhalation. 

The  previous  health  of  Colonel  Math.Mni  had  not  been  good.  At 
Harrison's  Landing,  during  the  campaign  on  the  peninsula,  and  after  re- 
turning to  Alexandria,  hi*  hi  il  from  diarrhcaa.  in  consequence 
of  which  he  was  enfeebled  at  the  time  of  receiving  the  wound. 

The  for.  ccount  has  been  condensed  from  the  puNished 

report. 

Until  the  performance  of  the  operation  it  seems  it  was  supposed 
that  some  vessel  smaller  than  the  posterior  tibial  was  wounded. 

Comments. —  The  partial  division  of  arteries  having  a  considerar 
ble  nixe  is  rery  dangcnma  to  life.     The  orifice  in  the  walls   hHalO- 
of  the  vessel  gapes  open,  through  the  agoncy  of  the  clastic  tap  r* 
tissue  contained  in  the  arterial  tunica;  diminution  in  the  <uni»rom. 
calibre  of  the  vessel  at  the  place  of  injury  by  contraction  of  tho 
muscular  tissue  contained  in  iu  coats  cannot  occur ;  retraction  of 
the  injured  portion  into  the  ibeatfa  cannot  take  place;  an  internal 
uluui,  or  clot  within   the  vessel,  cannot    be  produced.     The 
rnal  coagulmn  \t  so  loosely  adherent  to  the  orifice  in  the  ar- 
tery, that  sooner  or  later  it  is  certain  to  become  displaced,  and 
□  either  a  traumatic   aneurism  will   be  formed,  or  the   hemor- 
rhage will  burst  forth  externally  and  destroy  the  patient's  life,  uti- 
le-•   Mir_'i<:d   assistance   is  promptly  afforded. 

The  following  case  affords  a  good  example  of  perforation  of  an 
artei'ml  tube  having  a  largo  size,  by  a  rylindro-couuidal  AakataM 
bullet.     It  has  been  contributed  by  l'rofessor  Alfred  C.  rrf-mooa 

_  *  iilnnarUry 
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Cam  X.  Gvruhot  Wound  of  Popliteal  Space,  perforating  Popliteal 
Artery  ;  Large  Traumatic  Aneurism  ;  Tissues  of  Posterior  Part  of  Leg 
extensively  infiltrated  wit/t  Blood ;  Popliteal  Vein  not  injured ;  Amputation 
Eight  Days  after  Injury  ;  Recovery. —  Henry  Sehatt,  nged  30,  wounded 
March  25,  1865,  admitted  Into  Mount  Pleasant  Hospital,  under  charge 
of  Dr.  Allen,  April  2.  He  hod  a  gunshot  wound  of  the  left  thigh.  A 
conical  ball  had  passed  through  the  popliteal  space  from  without  inward, 
injuring  the  popliteal  artery.     On  the  duy  of  his  admission,  the  tUgl 


was  amputated  by  Acting  Assistant  Surgeon  Herman  Craft,  who  p*r- 
formed  the  circular  operation.  Very  little  blood  was  lost.  Anaesthesia 
was  induced  by  inhalation  of  the  vapor  of  a  mixture  of  equal  parts  of 
ether  and  chloroform.  There  was  good  reaction.  The  toes  of  the  am- 
putatcd  limb  were  blucisli ;  the  foot  was  cold,  and  covered  with  bhteisa 
and  purple  spots.  The  entire  leg  was  greatly  swollen ;  the  superficial 
veins  were  engorged.  Small  veins  on  the  inner  surface  of  the  thigh 
were  somewhat  discolored  ;  the  integument  presented  a  yellowish  color. 
Th«  pulse  of  the  patient  at  the  time  of  the  operation  waa  small,  sharp, 
and  frequent.  The  face  was  pale,  and  the  tongue  coated.  Tht  popliteal 
artery  va*  found  to  have  been  perforated,  and  nearly  surrounded  by  a  large 
traumatic  anmritm.  The  tissues  of  the  posterior  pnrt  of  the  leg  vera 
infiltrated  with  Mood  down  to  it*  middle  third.  The  popliteal  vein  was 
not  injured.  There  was  a  slight  fracture  of  the  inner  part  of  the  head 
of  the  tibia.  After  the  operation  the  edges  of  the  wound  were  approx- 
imated with  strips  of  adhesive  plaster,  and  cold  water  dressings  were 
applied. 

I*restnt  condition.  May  o] it. —  The  patient  is  recovering;  there  is  a 
long  tubular  sequestrum,  which  is  beginning  to  loosen.  This  is  the  only 
surviving  case  of  seven  amputations  of  the  thigh  performed  in  Mount 
Pleasant  Hospital  since  March  25th. 

Comment*.  —  Althongh  in  this  case  the  toes  of  the  injured  limb 
were  blueish  in  color,  the  foot  cold,  and  marked  with  blueish  and 
|HH|ile  spots,  it  does  not  appear  that  gangrene  had  yet  occurred, 
when  amputation  was  performed.  Now,  it  is  well  known  that  gun- 
shot wounds  involving  the  popliteal  artery  are  exceedingly  apt  to 
be  followed  by  gangrene  of  the  foot  and  leg.  This  fact  will  be 
:,i  ill  sufficiently  apparent  further  on  in  this  essay.  Why  then 
conwuiin  ^'a  gungrene  not  occur  in  this  case  ?  Amputation  was 
nkeiTto'^*  ""l  I  "•'■formed  until  the  lnpse  of  eight  day*  after  the 
£rttaTu»a  w°urid  was  inflicted.  Surely  this  period  afforded  suffi- 
pkwoinr  cient  time  for  tin-  eooomsee  of  mortification,  unless  some 
ial  reason  existed  for  its  non-appearance.  In  my 
opinion  such  a  reason  did  exist  in  this  case.  The  artery  having 
been  perforated  by  the  bullet,  was  therefore  only  partially  divided; 
it*  continuity  was,  in  some  degree,  still  preserved  ;  the  blood  con- 
tinued to  flow  in  it,  to  some  extent,  beyond  die  place  of  injury  in 
precisely  the  same  way  that  the  blood  rontinu«>s  to  flow  in  an  artery 
beyond  the  scat  of  a  spontaneous  aneurism  having  a  sacculated 
shape  ;  and  thus,  notwithstanding  that  a  great  tumefaction  made  its 
appearance  in  the  limb,  and  the  traumatic  aneurism  in  the  popliteal 
space  had  a  large  size,  all  of  which  served  to  embarrass  the  circu- 
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ii  in  the  parts  below  the.  knee,  the  vitality  of  the  foot  and  leg 
was  not  entirely  destroyed,  when  the  thigh  was  amputated. 

The  blue  color  and  the  engorgement  of  the  superficial  veins  of 
the  leg  were  occasioned  by  the  swelling,  especially  that  TeMOI€OB. 
portion  of  it  which  existed  in  tho  popliteal  Bptee,  l>«?cause  «B4Uou- 
it  compressed  the  popliteal  vein,  which,  by  tin-  w:iv,  was  not  in- 
jured by  the  projectile,  and  thus  retarded  the  flow  of  the  venous 
blood  bock  towards  the  heart.  Hut.  the  swelling  of  the  leg,  which 
was  occasioned  by  the  infiltration  of  blood  beneath  the  deep  hw| 
also  contributed  materially  to  the  production  of  the  engorgement 
of  the  veins  of  the  surface.  The  inehistir  and  unyielding  nature 
of  this  fascia  enabled  the  blood  extravasated  among  the  deep 
sTintures  to  exert  so  much  pressure  upon  the  veins  of  the  interior 
of  the  leg,  as  to  prevent  the  return  of  blood  through  them,  and 
the  circulating  fluids  were  therefore  compelled  to  seek  channels 
situated  beyond  the  range  of  this  compression,  that  is,  external  to 
the  deep  fascia,  or  on  the  superficies  of  the  limb. 

In  the  history  of  the  case  it  is  mentioned  that  this  patient  was 
the  only  one  who  survived  out  of  seven  amputations  of  the  thigh, 
performed  at  Mount  Pleasant  Hospital,  between  March  25  and 
May  31,  1865.  The  feet  is  nc^t  stated,  but  still  I  have  no  doubt 
that  those  operations  wore  all  performed  during  the  secondary 
period,  and  it  serves  to  illustrate  tho  torrihle  mortality  which  at- 
tends upon  secondary  amputation  of  the  thigh,  performed  in  its 
continuity  for  gnnshot  injuries,  especially  when  the  patients  have 
been  subjected  to  the  fatigue  of  transportation  from  distant  points 

r«  the  operation.  The  subjects  of  these  operations  must  have 
been  wounded  either  in  front  of  Petersburg,  or  in  the  engagement* 
which  occurred  between  that  place  and  Appomattox  Court-house, 
where  General  Lee  surrendered,  and  must  have  been  conveyed 
from  those  places  to  general  hospital  in  Washington,  a  distance  of 
eral  hundred  miles. 
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mtquences.  —  When  an  artery  of  considerable  size  lias  been 
partially  divided  bv  a  gunshot  projectile,  the  orifice  in  its  r«» 
walls  never  closes  s|wntancously,  tor  reasons  which  were   partial  diita. 

a  in  our  comments  on  the  case  of  Colonel  Matheson  am-ifa*  ty 
(No.  IX.),  and  if  the  track  of  the  projectile  in  the  neigh-  pr^tiu*. 
boring  parts  remains  open  sufficiently  to  allow  unrestrained  com- 
munication between  the  orifice  in  the  vessel  and  the  exterior  of 
the  body,  or  the  interior  of  one  of  its  great  cavities  (e. </.,  that  of 
abdomen  or  thorax),  the  subject  perishes  from  hemorrhage  after  a 
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period  generally  brief,  but  varying  in  duration  with  the  magnitude 
of  the  wounded  vessel  and  the  size  of  the  orifice  in  its  walla,  un- 
less surgical  aid  is  seasonably  afforded. 

But  when  the  track  of  the  projectile  becomes  plugged  up  with 
ui«jint  v  coagnlated  blood,  or  filled  up  with  some  foreign  body,  or 
E£.mJj£  closed  at  some  point  from  the  sliding  by  each  other  of 
hM^iia1  some  of  the  planes  of  muscle  or  fascia,  occurring  in  con- 
•liminij-,  sequence  of  changing  die  posture  of  the  wounded  part, 
or  when  the  external  orifice  is  closed  by  pressure,  the  escape  of 
blood  upon  the  exterior  of  the  body  becomes  arrested  thereby. 
The  hemorrhage,  however,  does  not  in  reality  cease  when  this  has 
occurred  ;  for  it  becomes  internal  instead  of  external.  The  blood 
continuing  to  be  poured  out  from  the  open  month  of  the  wounded 
m  -rl  with  each  pulsation,  into  the  surrounding  parts,  and  finding 
no  vent,  goes  on  accumulating  there,  and  thus  forms  a  traun: 
aneurism,  and  may  lend  to  the  same  disastrous  issue  ns  was  wit- 
nessed in  the  cases  just  related,  by  exhausting  the  patient  with  fre- 
quently recurring  hemorrhage,  or  by  necessitating  amputation. 

Treatment.  — When  a  large  artery  has  been  partially  divided  by 
proiim«i  a  gunshot  projectile,  the  best  plan  of  treatment  con 
limuuw'io  °f  securing  the  wounded  vessel  at  the  place  of  injur}'  by 
th»  woana.  two  ligatures,  applying  one  of  them  on  each  side  of  the 
orifice  in  its  walls.  When  this  operation  is  not  practicable,  it  is 
advisable  as  the  next  best  course  to  tie  the  main  arterial  trunk  at 
some  distance  from  the  wound,  but  as  near  to  it  as  possible.  But 
to  be  of  Bervice  to  the  patient,  these  operations  must  be  promptlv 
performed.  They  should  not  bo  delayed  until  the  patient  is  already 
nearly  dead.  They  should  not  be  considered  as  the  remedial  meas- 
ures of  last  resort,  and  to  be  used  only  when  all  other  means  of 
urn-Ming  the  external  bleeding  have  failed.  They  should  be  used 
as  soon  as  practicable  after  the  injury,  for  the  purpose  of  stopping 
the  internal  as  well  as  the  external  hemorrhage.  I  am  thoroughly 
persuaded  that  such  a  course  would  redound  much  to  the  credit  of 
tho  surgical  art ;  for  by  pursuing  it  some  lives  at  least  may  be 
saved  that  would  otherwise  be  lost. 

On  Complete  Division  nf  Arterieiby  Gunshot  Projectile*.  —  Some 
c<>mpi*ui ««-  small  blood-vessels  are  severed  by  the  bullet  in  almost  all 
tertr."^,  cases  of  gunshot  wounds,  and  this  occurrence  but  seldom 
{inn...  gives  rise  to  troublesome  hemorrhage,  or  any  other  bad 
consequences. 
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We  shall  now  proceed  to  relate  a  oonrideimbk  Dumber  of  cases 
in  which  various  large  arteries  were  completely  divided  by  small* 
arms  projectile.  In  the  following  instance  there  Li  but  little 
doubt  that  the  femoral  artery  sustained  such  a.  lesion  near  its  origin. 
The  history  of  it  was  contributed  by  Dr.  W.  Ck-ndciim,  late  Sur- 
geon U.  S.  Volnntecrs. 

Cask  XI.  Gunshot  Wound  of  Thigh  near  Poupart't  Ligament,  divid- 
ing (probably)  the  Femoral  Artery  ;  but  little  Bleeding  at.  the  Time :  Sec- 
ondary Hemorrhage,  on  Sixth  Day  ;  Vompreesion  and  Liquor  Ferri  I'rr- 
sulph.  employed  to  arrest  it  without  Success ;  Ligature  of  the  External 
Iliac  Artery  :  no  Bleeding  afterwards  ;  Death  from  Krnaustion  on  Seven- 
teenth Day  subsequent  to  Operation  ;  the  Operation  itself  answered  a  Good 
Purpose,  but  the  Patient  never  rallied  from  the  IjOS*  of  Blood  produced  by 
Stctmditry  Jlrnwrrhage.  — James  Brown,  (if  iln-  :»d  Tennessi.-e  Mounted 
Infantry,  was  shot  through  the  thigh,  just  below  Pouparfa  ligament,  at 
the  battle  of  Chickamaugu.  The  ball  passed  through  the  inner  side  of 
the  thigh  (right),  obliquely  from  before  backward,  but  did  not  implicate 
the  bone.  The  man  was  taken  to  the  field  hospital,  and  the  wouud 
carefully  examined :  it  was  feared  that  the  artery  had  been  wounded, 
but  as  there  was  no  bleeding  of  consequence  at  the  time,  the  case  was 
left  to  nature,  and  the  only  dressings  consisted  of  lint  and  water.  No 
pulsation  could  be  felt  below  the  wound.  The  patient  did  well  for  six  days. 
While  at  stool  oil  the  sixth  day,  hemorrhage  suddenly  supervened,  which 
the  ward  surgeon  tried  to  arrest  by  injecting  into  the  wound  a  solution 
of  persulphate  of  iron,  with  the  addition  of  compression,  but  without 
success. 

Tin1  patient  was  put  under  the  influence  of  chloroform,  and  the  ex- 
ternal iliac  artery  ligatured  after  the  method  directed  by  Sir  A.  Cooper. 

The  patient  survived  the  operation  seventeen  days;  the  ligature  came 
away  on  the  fifteenth  day.  There  were  no  symptoms  of  peritonitis ;  the 
collateral  circulation  was  fully  established  in  the  limb,  heat  and  sensa- 
tion being  quite  normal.  Still  the  patient  never  rallied  from  the  loss  of 
blood,  and  gradually  sank  from  exhaustion. 

After  the  operation  the  soft  parts  for  some  distance  around  the  wound 
became  discolored,  and  finally  sloughed.  The  separation  of  these 
sloughs  in  the  man's  reduced  condition  seemed  to  have  been  the  imme- 
diate cause  of  his  death.  The  tissues  around  the  wound  had  been 
greatly  infiltrated  with  blood,  and  doubtless  the  persulphate  of  iron  also. 

Would  it  not  have  been  better  practice  to  have  enlarged  the  wound 
at  once,  and  applied  a  ligature  upon  the  bleeding  vessel?     This  ques- 
ts asked  by  Dr.  Clendenin,  the  reporter  of  the  case. 


"•< 


CtmmenU.  —  That  the  femoral  artery  was  struck  by  the  bullet 
in  this  case  there  can  be  no  doubt,  because  no  pulsation  could  be 
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All  in  the  vessels  below  the  wound  immediately  after  it  was  in- 
flicted. That  the  injury  of  the  artery  wn.»  not  in  the  nature  of  a 
nuiiusion,  is  proved  by  the  fact  that  a  contused  wound  of  the  walls 
of  a  vessel  so  large  as  the  femoral  artery  near  its  origin,  does  not 
completely  arrest  the  flow  of  the  blood  through  it  immediately, 
although  it  may  become  compressed  to  considerable  extent  by 
blood  extravasated  between  the  sheath  and  the  coats  of  the  artery. 
nl  hours  would  seem  to  be  required  for  the  production  of 
complete  occlusion  from  the  operation  of  this  cause  ;  and  several 
days  would  be  required  to  close  the  artery  at  the  place  of  injury, 
by  constriction  Of  striehuv  effected  through  the  agency  of  the 
inflammatory  process.  That  the  wound  of  the  vessel  did  not 
consist  in  a  partial  division  of  it  is  shown  by  the  circumstance 
that  the  primary  hemorrhage  was  not  troublesome,  for  the  external 
bleeding  which  is  produced  by  the  partial  division  of  a  largo  artery 
does  not  cease  spontaneously  until  the  subject  faints,  and  is  brought 
very  low  from  loss  of  blood.  Furthermore,  that  the  wound  sus- 
tained by  the  femoral  artery  consisted  in  a  complete  division  of  u 
sponuucsoi  i8  rendered  probable  by  the  circumstance  that  not  unl're- 
iMMiThtg*-  quently  large  arteries,  when  severed  by  gunshot  pro- 
jectiles, give  issue  to  but  little  blood  at  the  time  of  injury.  The 
clinical  facts  upon  which  this  statement  is  based  will  be  more  fully 
given  in  the  sequel. 

The  hemorrhage  which  took  place  on  the  sixth  day  was,  no 
doubt,  hastened,  in  respect  to  its  occurrence,  by  the  movements  on 
the  part  of  the  patient  in  going  to  stool.  With  regard  to  the  plan 
of  treatment  required  by  the  case,  my  views  coincide  with  those 
entertained  by  Dr.  Clendenin.  I  believe  that  when  the  hemor- 
rhage occurred  the  wound  should  have  been  enlarged,  and  the 
bleeding  vessel  secured  by  both  proximal  and  distal  ligatures  at  the 
place  of  injury  without  delay. 

This  case  also  serves  to  illustrate  some  of  the  evils  which  may 
Wmm.  grow  out  of  the  employment  of  the  persulphate  of  iron 
SwuSTor'  l°r  *he  arrest  of  hemorrhage,  when  large  arteries  are 
i'r'm"^.^  wounded.  In  the  first  place,  this  styptic,  even  when  as- 
sisted by  pressure,  failed  to  control  the  bleeding,  in  con- 
sequence of  which  the  patient  lost  a  much  larger  quantity  of  blood 
than  he  would  have  done  if  the  bleeding  vessel  had  been  promptly 
tied.  Indeed  the  hemorrhage  was  not  permanently  arrested  until 
the  external  iliac  artery  was  ligatured.  Now,  when  we  reflect  that 
in  this  ease  the  hemorrhage  was  very  profuse,  that  it  was  unneces- 
sarily protracted  by  the  employment  of  persulphate  of  iron  and 
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pressure,  which  proved  to  be  agents  insufficient  for  its  arrest,  that 
the  patient  never  rallied  from  the  loss  of  blood,  and  that  in  the  end 
his  death  was  in  reality  produced  by  it,  we  may  be  led  to  tliink 
that  his  death  should  be  charged  to  persulphate  of  iron.  The  fact 
tlu\  m.it  wit iiNtanding  his  exhausted  condition,  he  survived  the  op- 
era! u  Qg  the  artery  for  seventeen  days,  inclines  us  to  believe 
that  he  would  have  made  a  good  recovery  if  the  wounded  vessel 
liad  been  promptly  secured  on  the  old  plan.  This  truth  should 
always  be  borne  in  mind  when  we  are  colled  on  to  treat  profuse 
arterial  hemorrhage,  namely,  that  if  we  expect  to  save  our  patient, 
we  have  BO  time  at  our  disposal  to  sacrifice  in  cxperi-  «,ooMnoi 

menting  with  insufficient  agents.    In  the  sooond   placet  wfuJTi™" 

the  injection  of  the  persulphate  of  iron  into  the  wound  J,?^*  """^ 
changed  the  appearance  of  the  parts  so  much  as  to  rcn-  •***"■ 
dflf  the  performance  of  the  best  operation  for  the  arrest  of  the 
bleeding  difficult  if  not  impossible.  In  the  third  plane,  the  ens 
ment  of  persulphate  of  iron  and  pressure  at  the  wound,  in- 
duced sloughing  of  the  parts  in  that  neighborhood,  which  assisted 
not  a  little  in  destroying  the  patient's  life. 

The  next  case  is  a  very  interesting  one,  wherein  the  femoral 
artery  was  divided  by  a  minie  hall  near  the  middle  of  the  thigh, 
and  the  vessel  was  eectmd  by  ligature  at  an  early  period. 

Rl  XII.  Owuhot  Wound  of  Thigh  near  its  Middle,  severing  the 
tmorol  Artery  ;  Vtuel  tied  both  proximally  and  distally  at  End  of  Tic  » 
ty-four  TTourt  ;  Secondary  Hemorrhage  Six  Day*  after  Injury ;  it  was 
controlled  by  Pressure ;  Gangrene  ;  Death  on  Eleventh  Day  ;  Autopsy  ; 
Femoral  Vein  also  found  to  Ac  li gated  ;  Distal  Liyahi  re  of  Artery  had  ftp- 
orated ;  the  Secondary  Bleeding  occurred  from  tlie-  Distal  Orifice.  —  Chris- 
prirate.  Company  K,  6th  Pennsylvania  Cavalry.  Was 
wounded,  May  30,  18C4.  near  Mechanicsville,  Va.,  by  a  minie  ball, 
which  entered  die  outer  side  of  his  left  thigh,  near  its  middle,  and  pass- 
li  anterior  to  die  bone,  made  its  exit  at  a  point  opposite,  hav- 
ing divided  (he  femoral  artery  in  its  course.  It  then  passed  through  his 
right  thigh,  producing  a  flash  wound  thereof.  The  patient  laid  in  tin- 
woods  for  the  next  twenty-four  hours,  during  which  time  hemorrhage  oc- 
curred several  times  from  the  internal  wound,  which  he  partially  con- 
trolled by  pressure  with  his  fingers.  The  next  morning,  May  31,  his 
tion  was  discovered,  and  he  was  conveyed  to  the  field  hospital, 
where  the  fanoial  artery  was  ligated  both  at  its  proximal  arid  distal 
ends.  The  operation  cousisted  of  an  incision  eight  inches  in  length* 
At  the  lower  end  of  the  incision  the  sartorius  muscle  was  divided.  June 
•1.  l'ivc  days  afterwards  he  was  admitted  to  Stanton  U.  S.  General 
Hospital,  with  the  limb  rery  much  swollen,  oedematous,  and  presenting 


54  DISTAL    HEMORRHAGE. 

dark  patches  of  cxtravasnted  blood  around  the  groin  ;  pulse  weak  :  coun- 
tenance pale.  Sunday,  June  5.  Hemorrhage  occurred  at  the  wound  of 
operation,  and  was  supposed  to  come  from  the  distal  end  of  the  artery. 
It  was  controlled  by  persulph.  ferri  and  ice.  Only  about  four  ounces  of 
blood  were  lost  During  the  afternoon  of  the  same  day,  hemorrhage 
again  occurred,  which  was  stopped  by  pressure  on  the  femoral  at  the 
point  of  its  passage  over  the  pubis,  and  was  continued  by  means  of  a 
weight  The  same  treatment  was  continued,  which  consisted  of  free 
stimulation  and  nutrients.  The  constitutional  condition  of  the  patient 
at  this  time  was  very  low.  Pulse  feeble  and  quick,  and  great  pallor  of 
Rui  mm-  the  surface.  Wednesday  morning,  June  8.  Owing  to  the 
prmara.  sloughing  condition  from  the  pressure  made  by  the  weights 
they  were  removed.  About  four  o'clock  of  the  same  day,  hemor- 
rhage again  occurred,  which  was  arrested  by  digital  pressure;  the 
weights  were  again  applied.  He  gradually  sank  and  died  from  exhaus- 
tion, at  live  o'clock,  A.  M.,  June  9.  Autopsy  eight  hours  after  death. 
Limb  very  much  swollen.  Muscles  extensively  infiltrated  with  pus,  ex- 
tending from  the  groin  to  the  knee.  The  femoral  artery  was  found  to 
be  severed  in  the  track  of  the  ball,  about  its  middle.  A  ligature  was 
found  on  the  proximal  portion  about  two  inches  from  its  end.  Another 
ligature  was  found  in  the  wound,  which  had  come  away  from  tht  dittal 
Mid.  The  dittal  portion  of  tht  artery  was  pervious.  It  was  therefore  obvious 
thai  the  hrimirrhmji:  had  taken  place,  from  it,  on  account  of  tlte  premature 
separation  of  the  ligature.  The  ligature  on  the  proximal  end  was  still 
firm.  The  femoral  vein  was  also  found  ligated.  It  had  a  separata 
thread  upon  it  For  what  purpose  this  ligature  had  been  applied  Is 
unknown.  The  vein  had  not  been  divided  nor  even  wounded  by  the 
projectile.  The  limb  had  begun  to  mortify  prior  to  death. 
All  the  viscera  were  normal. 

Comments.  —  For  the  notes  of  this  case  the  author  is  indebted 
to  Acting  Assistant  Surgeon  Charles  H.  Osborne,  U.  S.  Army. 
The  name  of  the  ojx-rator  is  not  known.  The  case  is  placed  on 
record  hero  not  so  much  for  the  purpose  of  criticising  the  opera- 
tion that  was  performed,  as  because  it  presents  us  with  an  experi- 
ment made  on  the  living  human  body,  whether  by  accident  or  by 
•n  it  matters  not  for  our  present  purpose,  illustrating  the  cori- 
cooie-  sequences   of  tying   the   femoral   vein.      Viewed   in   this 

i"!oiVht'  light  the  case  presents  very  great  interest  The  hemor- 
ftamavlfe  thBttfi  from  the  distal  aperture  which  occurred  in  tliU 
case  appears  to  have  been  largely  promoted  by  the  ligature  which 
had  been  applied  to  the  femoral  vein.  Thus  the  vein  being  dis- 
tended with  blood  below  the  place  of  ligation  would  present  no  in- 
considerable obstacle  to  the  passage  of  the  blood  through  the  capil- 
lary vessels  from  the  ultimate  branches  of  the  arteries  into  the 
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radicles,  and  thus  the  blood  would  naturally  acquire  an  in- 
creased tendency  t<>  BOW  backward  in  the  artery,  and  to  escape 
from  the  distal  aperture  in  the  femoral  artery  into  the  wound. 

Again,    tin-   ligation   of  the  vein   probably  exerted   considerable 
influence  in   the   production  of  the  wet  gangrene,  for  it   in  «-n«t  io 
appeared  at  so  late  a  period  in  the  lu'story  of  the  case,  «*nit»n«. 
that  it  is  not  probable  that  mortification  would  have  occurred,  if  a 
ligature  had  not  been  applied  to  the  vein.    He  died  on  the  eleventh 
day,  and  gangrene  did  not  appear  till  a  short  time  before  death. 

The  primary  hemorrhage  in  this  ease  did  not  prove  immediately 
fatal,  although  a  period  of  twenty-four  hours  elapsed  after  the   pa- 
wag  wounded  before  he  received  surgical  assistance.     But  it 
is  probable  that  the  loss  of  blood  which  occurred  during  tills  period 
contributed  not  a  little  to  hasten  the  fatal  result,  since  when  he 
was  brought   to  the  general  hospital,  ho  was  so  pale    and  feeble 
from  Ion  of  iilood  that  his  recovery  seemed  to  be  almost  hopeless. 
The  highly  swollen  cedsinatooa  and  suggillated  condition  of  the 
limb,  at  this  time,  would  have  rendered  the  performance  of  any 
additional   surgical  operation  for  the  arrest  of  hemorrhage  difficult 
if  not  imposeible.     Amputation  was  entirely  out  of  the  question. 
Id  the  next  caw,  which  was  an  instance  wherein  iliofemoral  ar- 
■i'at  sevtrtd  by  a  wmall-armt  projectile  near  the  middle  of  the 
thigh,    the   primary  hemorrhage  was  very  profuse,  and,  although 
the  vessel  was   promptly  tied  on   the    field  of  battle,   thp   loss  of 
had  been  so  great  as  to  occasion  death  on  the  next  day.    The 
ry  of  said  case  was  contributed   by  Dr.   VV.  Clcndcnin,  late 
•on  U.  S.  Volunteers. 

Casf.  XI IT.  Chauiot  Wound  of  Thigh  near  its  Middle,  invotmng  (he 
'r mural  Artery  ;  Hemorrhage  very  prqfiue  /  Vessel  Ugated  on  the  Sjtut ;  but 
Patient  had  lost  to  much  Blood  that  he  died  Twenty-eight  Hours 
afterwards  ;  the  Autopsy  shmred  that  the  Femoral  Artery  was  complr'Ji/ 
divided,  and  that  the  Femoral  Vein  was  not  injured.  —  la  a  skirmish  be- 
tween a  squadron  of  the  10th  Tennessee  Mounted  Infantry,  and  Wheel- 
er"s  Cavalry,  October  1S64.  .lames  O'Neal  received  a  wound  in  the  right 
thigh,  near  the  middle,  on  its  innor  aspect  —  bone  not  implicated.  Pro- 
fuse KTteii ll  hemorrhage  immediately  ensued.  The  soldier  fainted  be- 
fore he  could  be  taken  front  his  horse.  The  regimental  surgeon  was 
present  and,  assisted  by  the  assistant  surgeon,  immediately  proceeded  to 
ligate  the  femoral  artery.  The  operation  was  well  done.  The  patient 
was  then  carried  on  a  stretcher  five  inilvs  to  Lavergne  Station,  about 
twdve  miles  from  Nashville,  to  which  place  he  was  brought  on  the  fol- 
lowing day  by  railway. 

The  loss  of  blood  was  so  great  that  the  patient  died  twenty -eight 
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hoars  after  the  ligature  was  applied.  Death  resulted  from  the  loss  of 
blood.  An  examination  of  the  wound  made  after  the  patient's  death, 
disclosed  the  fact  that  the  femoral  artery  was  completely  divided  ;  the  ma 
was  to  all  appearance  uninjured. 

In  the  following  case  of  gunshot  wound  of  the  femoral  artery, 
the  primary  hemorrhage  proved  quickly  fatal.  The  account  of  it 
was  also  contributed  by  Dr.  W.  Clendenin,  late  Surgeon  U.  S. 

Volunteers. 

Cask  XIV.  Gunshot  Wound  of  Femoral  Artery  near  Middle  of  Thigh ; 
Hemorrhage  very  profuse,  and  Death  occurred  before  the  Patient  could  be 
transported  to  the  Field  Hospital,  a  Distance  of  about  One  Ifile.  —  The 
following  case  will  serve  to  illustrate  n  large  class  of  cases  which  every 
military  surgeon  has  met  with  on  the  battle-field. 

Sergeant  French,  4th  U.  .S.  Cavalry,  was  struck  by  a  ball  on  the  in- 
ner side  of  the  left  thigh  near  its  middle,  while  the  regiment  was  in  the 
act  of  forming  a  line.  The  bone  was  not  injured.  The  regimental  sur- 
geon was  about  two  hundred  yards  from  the  man  at  the  time  he  was 
wounded,  and  hastened  to  his  assistance.  The  wound  was  bleeding  most 
profusely.  The  blood  was  arterial  and  flowed  per  saltum.  When  taken 
from  his  horse  he  fainted.  The  tourniquet  was  applied,  and  the  bleed- 
ing stanched. 

The  line  was  falling  back,  and  the  wounded  had  to  be  hurriedly  re- 
moved to  the  rear.  The  man  was  ordered  to  the  field  hospital,  about 
ono  mile  distant  An  assistant  surgeon  superintended  the  transfer,  but 
the  patient  died  before  reaching  the  hospital. 

The  surgeon  had  neither  lights  nor  fire,  consequently  ligation  of  the 
artery  on  the  field  of  buttle  was  wholly  impossible. 

But  Dr.  J.  C.  Baylor,  of  Norfolk,  Vn.,  has  published  a  case  in 
»r.  a»jiof'«  "* 'hich  the  femoral  artery  was  completely  divided  by  a  minie 
•*•*-  /mil.  without  consecutive  hemorrhage. 

Case  XV.  J.  W.  Dinguid,  lieutenant,  artillery  service,  wounded  by 
minie  bnll  on  the  1st  of  June,  1864.  Femoral  artery  severed  in  its 
lower  third;  no  consecutive  hemorrhage;  died  June  15,  fourteen  days 
after  injury.  Autopsy. —  No  effort  at  repair:  gangrene  of  foot  had  com- 
menced; the  wound  in  thigh  a  sloughing  mass,1 

Comment*.  —  We  have  thu*  related  five  case*  in  which  it  is  be- 
lieved that  the  femoral  artery  was  severed  by  gunsli.it 
projectiles.  In  one  case  that  vessel  was  injured  near 
Puupait's  ligament,  or  in  the  first  part  of  its  course;  in 
three  cases  the  wound  was  inflicted  near  the  middle  of 
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tho  thigh ;  and  in  one  case  the  artery  was  divided  in  its  lower 
third. 

In  two  cases  tiie  primary  hemorrhage  was  cither  very  slight  or 
entirely  absent.  In  one  case  it  was  considerable  in  quantity,  and 
in  two  cases  it  was  very  profuse,  and  caused  the  death  of  the  pa- 
tients, although  Mirgieal  assistance  was  near  at  hand  at  the  time  the 
wounds  were  inflicted. 

In  two  cases  secondary  hemorrhage  occurred.  In  one  of  them  it 
was  very  profuse,  and  induced  death  bv  exhaustion.  In  the  other 
it  occurred  from  the  distal  orifice,  and  appeared  to  be  connected 
with  a  ligature  which  had  heen  applied  to  the  femoral  vein. 

In  two  owes  the  foot  belonging  to  the  injured  limb  mi  attacked 
with  gangrene.  In  one  of  them  the  artery  was  severed  in  its  lower 
third,  and  in  the  other  near  the  middle  of  the  thigh,  and  was  com- 
plicated with  ligation  of  the  femoral  vein. 

F.very  one  of  these  five  cases  terminated  fatally.     Two  ffisd  of 
primary  hemorrhage,  one  of  exhaustion  following  second-   Aiio.fih«n 
ary  hemorrhage,  one  of  gangrene,  and  one  of  secondary  "iM 
hemorrhage  and  gangrene. 

One  of  them  died  before  ho  could  be  transported  to  the  field 
hospital,  a  distance  of  about  ono  mile,  another  in  twenty-   Dumu»«  »t 
eight  hours,    another  on  the    eleventh  day,  another  in  «-•• 
fourteen  days,  and  tlio  remaining  one  on  the  twenty-third  day  after 
the  wound  was  inflicted. 

Wo  will  next  relate  three  cases  in  which  it  is  believed  that  the 
popliteal  artery  wae  completely  divided  by  a  small-arms  projectile. 
Wc  shall  also  make  brief  mention  of  a  fourth  case  belonging  to 
the  same  category.  The  following  ease  has  been  contributed  by 
Dr.  W.  Clendenin,  late  Surgeon  U.  S.  Volunteers :  — 

Case  XVI.  Gnmhot  Wound  of  Pojilitnal  Artery  ;  Hemorrlimje  at  firtt 
pro/use,  bid  it  ceased  spurUuneoutly ;  Cmuccutive  Gangrene  of  Foot  and 
Ley  ;  Amputation  of  Tkigh  on  Thirteenth  Day  ajler  Injury  ;  Recovery.  — 
Samuel  C  McCreary,  aged  twenty-four  years,  private  lOOlh  Pennsyl- 
vania Volunteers,  was  wounded  ut  the  battle  of  L'hantilly,  September  1, 
ltMJ2.  through  the  popliteal  space  of  the  right  inferior  extremity.  The 
orifice  of  entrance  of  the  ball  was  about  three  inches  above  the  point 
of  insertion  of  the  biceps  flexor,  the  ball  passing  through  thai  muscle 
immediately  behind  the  os  femoris,  and  emerging  through  the  hamstring 
muscles  on  the  inside,  chipping  out  a  small  fragment  from  the  inner 
condyle. 

He  lost  a  good  deal  of  blood  while  on  the  field,  but  the  bleeding 
of  itself.     He  was  carried  in  an  exhausted  state  to  an  old  shanty 
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in  the  vicinity  of  the  battle-ground,  where  he  remained  three  day* 
without  food,  excepting  on*  army  biscuit  On  the  fourth  day  he  wis 
transferred  to  hospital  (Baptist  Church)  at  Alexandria,  Va.  When 
admitted  to  hospital,  the  patient  was  in  a  very  feeble  condition,  and  had 
an  exsanguined  appearance :  pulsation  could  not  be  detected  in  either 
branch  of  the  popliteal  artery,  and  the  temperature  of  the  limb  was 
very  perceptibly  lower  than  that  of  the  well  limb.  Every  means  that 
could  be  devised  was  used  to  preserve  the  temperature  of  the  limb,  hut 
without  avail ;  the  toes,  at  first  of  a  purplish  hue,  became  black  ;  gan- 
grene rapidly  extended  over  Uie  foot  and  ankle,  and  thence  up  the  leg. 
Amputation  four  inches  above  the  knee-joint  was  performed  by  the  flap 
operation  on  the  13th  of  September,  while  the  patient  was  under  the 
influence  of  chloroform. 

For  nearly  three  weeks  after  the  operation,  the  patient's  life  was 
almost  beyond  the  hope  of  recovery ;  there  was  almost  total  anorexia ; 
ami  large  bed  sores,  which  formed  about  the  sacrum,  served  to  increase 
the  suffering  and  to  complicate  the  case.  The  patient,  however,  with 
the  aid  of  stimulants,  tonics,  and  nutrients,  together  with  proper  attend- 
ance, recovered  slowly,  and  left  the  hospital  on  the  fourth  day  of  De- 
cember, in  the  care  of  his  father.     Stump  nearly  healed. 

About  one  year  after  the  operation,  the  point  or  centre  of  the  stump 

inflamed,  and  two  small  pieces  of  bone  were  thrown  off.     Patient  did 

not  have  neuralgia  in  the  stump.     Is  now,  January  8th,  1866,  in  good 

health. 

Dr.  CUiKira-        The  above  is  the  almost  exact  prototype  of  a  case  of  wound  of 

K<ua>>u>t         the  popliteal  artery,  which  occurred  at  the  battle  of  Chickamauga, 

""i'i'uJi         W'th  similar  treatment  and  results, 
tmrj. 

It  is  believed  that  in  the  foregoing  case  of  gunshot  wound  of  the 
popliteal  space,  inflicted  in  the  battle  of  Chantillv,  the  popliteal 
artery  was  sobered  by  the  projectile,  because  the  hemorrhage,  which 
at  first  was  priduse,  after  a  time  erased  spontaneously  — a  eircum- 
ttance  that,  m  all  probability  would  not  have  come  to  pass,  if  1 1  u- 
vcssel  had  been  only  partially  iliviile.d. 

The  same  remark  doubtless  holds  true  with  regard  to  the  case 
of  wound  of  the  popliteal  artery,  which  is  mentioned  as  having 
occurred  at  the  battle  of  Chickamauga. 

These  then  may  be  fairly  considered  as  cases  of  gunshot  wound, 
involving  the  popliteal  artery  and  severing  it,  which  were  followed 

1 » v  'j;in-:i  ue  of  the  foot  nul  leg]  and  on  bt  be  treated  by  uoopaJa* 
tion  of  the  thigh  mudu  good  recoveries. 

Cask  X  VII.  Gunshot  Wound  completely  dividiuy  the  Popliteal  Artery  ; 
Hemorrhage  ceased  spontaneously  ,  followed  in  Four  Days  by  flangren*  of 
the  Foot  and  Isy  ;  Amputation  of  the  Thigh,  and  Death  ly  Krhaustion  «m 
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tke  Fifth  Day  afterwards.  —  Private  James  H.  Dutcher,  Company  >I,  2d 
N.  Y.  Heavy  Artillery,  aged  24,  was  admitted  to  the  Stanton  0>  S.  Army 
General  Hospital,  June  I,  l-sfil,  from  the  field.  He  hnd  been  wounded 
four  days  previously.  May  81,  in  action  near  Cold  Harbor,  Vil,  by  a 
musket-ball  (conical),  which  passed  through  tin-  li-!'i  i.  •  tVnni  Mori- 
backwards,  just  below  the  knee,  and  involved  the  track  of  the  popliteal 
artery  near  its  termination.  He  was  very  feeble,  and  the  leg  was  gan- 
grenous. He  was  placed  on  supporting  treatment  with  a  view  to  prepare 
him  for  successful  amputation  if  possible. 

June  5.  —  Leg  and  fbot  greatly  swelled,  discolored  dark-brown,  pre- 
senting a  gangrenous  appearance,  and  emitting  an  offensive  gangrenous 
odor.  Tii  n-  im  MfSIl]  large  blebs  on  the  leg  which  are  filled  with  a 
brownish -colored  serum.  Thigh  much  swelled  and  hot  to  feel.  It  pre- 
sents an  ecehymosed  appearance  throughout  the  greater  part  of  its  sur- 
The  .swelling  extends  up  to  the  groin.  His  countenance  is  pale 
and  anxious,  his  pulse  is  frequent  and  weak,  he  is  much  debilitated,  and 
expresses  a  strong  desire  to  have  the  limb  amputated.  His  tongue  is 
coated,  and  he  has  little  or  no  desire  for  mod.  So  far  as  the  gangrene 
is  concerned,  no  line  of  separation  is  yet  apparent 

Sulphuric  ether  was  administered  as  an  ana-sthetic,  and  the  thigh  am- 
putated by  the  author,  by  the  flap  method,  high  up  in  its  upper  third. 
The  femur  was  sawed  off  three  fourths  of  an  inch  below  the  trochanter 
minor.  An  assistant  compressed  the  femoral  artery  against  the  pubes 
with  his  fingers.  After  forming  the  anterior  flap,  both  the  superficial 
femoral  and  profunda  arteries  were  secured  by  ligature  before  the  |>os- 
terior  flap  was  cut  out  The  operation  presented  no  unusual  difficulty. 
It  was,  however,  attended  with  the  loss  of  a  considerable  quantity  of 
blood,  occasioned  mainly  by  the  Abnormal  vascularity  of  the  swollen  and 
inflamed  tissues  through  whirli  the  operation  had  to  be  performed. 

The  shock  of  the  operation  was  very  great.  Reaction  was  established 
with  considerable  difficulty,  and  was  not  complete  till  the  following  day. 
Ordered  him  to  have  a  nourishing  diet,  together  with  ferri  et  potass. 
tart,  and  stimulants  such  as  porter,  ale,  or  wine. 

The  autopsy  of  the  amputated  member  showed  that  the  popliteal  or* 
tery  was  completely  levered  by  (he  bullet,  at  its  lower  ejetremity,  near  where 
it  terminates  in  the  anterior  and  posterior  tibials.  This  lesion  of  the 
popliteal  artery  had  occasioned  the  gangrene  of  the  leg. 

June  6>  —  lie  is  feeble,  pale,  and  nn«.-iiiic. 

Junt  7.  —  Condition  unchanged  ;  pulse  about  ninety,  and  weak. 

June  8.  —  No  improvement;  stump  in  a  sloughing  condition.  Fie 
died  at  eleven  o'clock,  p.  m.,  apparently  of  exhaustion.  He  had  obsti- 
nate vomiting  with  hiccough  on  the  last  day  of  his  life. 


This  patient's  death  wns  hastened  by  the  fact  that  his  system  was 
contaminated  with  the  decomposing    fluid*  wiiirh   were  imparted 


to  it  from  his  gangrenous  leg.  The  truth  is,  that  his  injured  limb 
■itli  -  should  have  been  amputated  during  the  primary  pc 
ini>euiia(.  and  after  that  had  passed  away  it  shoidd  have  b*en  ex- 
cised as  soon  as  tlie  spots  of  commencing  gangrene  made  their 
appearance.  No  time  should  have  been  allowed  for  bis  system  to 
become  poisoned  by  the  mortified  leg. 


Case  XVT1I.  Gunshot  Wound  of  Left  Knee-joint,  toveriitff  the  Poplit- 
eal Artery  ;  Death  Thirteen  Days  afteneard*.  —  W.  D.  Thompson,  pri- 
vate, 5th  Cavalry,  Company  E,  nged  40  years.  Gunshot  wound  (minic) 
of  left  knee-joint,  bull  entering  outer  portion  of  popliteal  space,  travers- 
ing inner  condyle,  and  emerging  at  inner  side  of  joint.  Popliteal  artery 
rimi/i/rifly  severed;  no  consecutive  hemorrhage;  no  effort  at  repair  ia 
wound.  Wounded  May  5th,  died  May  18th,  thirteen  days  after.1  Case 
reported  by  Dr.  J.  C.  Baylor,  of  Norfolk,  Va. 

Comments.  —  We  have  thus  presented  some  account  of  four 
summary  cases  of  gunshot  wound  of  the  popliteal  artery,  in  which 
{*i"u-!r»r-  tl,at  vessel  was  severed  by  the  projectile.  In  all  of  iIkiii 
**>  °" "•  the  bleeding  ceased  spontaneously.  In  three  of  them 
consecutive  gangrene  of  the  foot  and  leg  occurred.  In  the  remain- 
ing case  it  is  not  stated  whether  mortification  took  place.  Now, 
proceeding  on  the  hypothesis  that  the  last  case  was  not  gangrenous, 
it  certainly  affords  a  very  large  proportion  in  which  mortification 
(Moused  (Jo  per  cent.).  For  the  occurrence  of  this  high  ratio  of 
gangrene  in  cases  belonging  to  this  category,  there  is  a  good  reason 
founded  on  the  anatomical  structure  of  the  neighboring  parts. 
The  popliteal  artery  itself  ha vivg  been  severed  by  the  projectile,  is  no 
lunger  nluV  hi  transmit  the  blood  to  the  parts  below  the  place  of 
injury.  If  these  parts  should  continue  to  be  properly  nourished, 
tin-  1)1  ood  for  that  purpose  must,  be  derived  through  the  rollatcral 
channels.  Now,  in  such  cases,  the  collateral  circulation  must  be 
established  through  the  articular  branches  at  the  knee,  and  they 
are  so  small  in  size  as  to  afford,  at  best,  only  very  Inadequate  facil- 
ities for  establishing  the  collateral  circulation.  But,  in  cases  of 
gunshot  wounds  involving  the  popliteal  space  and  the  knee-joint 
even  these  scanty  facilities  arc  still  further  dimini-linl  ;  for  the  in- 
flammation which,  under  such  circumstances,  is  kindled  in  the 
neighboring  parts,  produces  swelling  that  compresses  the  bloo 
vessels,  and  thus  tends  to  diminish  the  flow  of  the  blond  throuj] 
the  ana-lnnii>'-iii'_'  branches  of  the  popliteal  artery. 

Of  these  four  cases  two  died,  and  two  recovered.     Both  patients 

»  Vide  American  Journal  MttKcnl  Seicnctt,  Oct.  188S,  p.  JM. 
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who  recovered  underwent  amputation  of  the  tliigh.    la  one  of 
the  fatal  cases  amputation  was  not  successful,  because  it  TwodW. 
was  performed  at  Uxt  late  a  period  in  the  progress  of  the   bj*»,~'uu. 
case.  Uon- 

Gangrene  follows  gunshot  wounds  of  the  popliteal  artery  with 
so  much  certainty,  that  I  am  inclined  to  believe  primary  ampu- 
tation should  be  practiced  in  such  cases,  because  it  is  the  proce- 
dure which  is  most  lilo-ly  to  save  the  patient's  life. 

It  is  next  in  ordor  to  relate  two  cases  in  which  the  posterior  lil.ia! 
artery  xtxu  severed  by  a  cylindro-conoidal  musket-ball.  In  one  of 
i  the  fibula  was  ajso  fractured,  but  in  the  other  tin- 
■was  not  injured.  In  both  cases  the  wound  of  the 
artery  was  the  principal  injury,  and  in  both  also  trau- 
matic gangrene  occurred.  In  both  instances  the  primary 
hemorrhage  ceased  spontaneously. 


riun.lml 
vmiiuli  of 
poatoriur 
llliUI  artery 
KOMI  .'i  kj 
K»ogreo«. 


Cas«  XIX.  Gunshot  Wound  through  Calf  of  Right  Leg,  with  Divis- 
ion of  Posterior  Tibial  Artery  ;  Consecutive  Gangrene  of  Leg  commencing 
on  (he  Seventh  Dag ;  Amputation  of  Limb  at  Ijower  Third  of  Thigh  ;  Death 
"cards  from  Pycemia  ;  Otteo-myelitit  of  Stump-lone,  /''/"'- 
tMroti*"/  /fip-jm'nt :  Thn>ml*t$i*  of  both  (he  Deep  and  tin-  Super /'trial  /•' ->u- 
oral  Veins,  and  Lobukir  Pneumonia  found  at  (he  Autopsy,  —  Private 
Conrad  Kegel,  Company  I),  15th  N.  Y.  Heavy  Artillery,  aged  39  years, 
was  admitted  to  the  Stanton  U.  S.  Army  General  Hospital,  .June  -Ith, 
1864.  He  stated  that  he  was  wounded  at  Mcchanicsville,  May  80,  by  a 
minie  ball,  which  passed  nearly  transversely  through  the  calf  of  his 
right  leg,  from  without  inward,  and  somewhat  upward. 

At  the  time  of  admission  his  leg  was  very  much  swelled  and  iuflamcd 
up  to  the  knee.  No  tibial  pulse  could  be  felt  at  the  ankle.  He  also 
had  much  constitutional  disturbance,  and  was  very  restless.  The  ice 
dressing  was  applied  to  bis  leg,  and  he  was  placed  upon  the  use  of  nu- 
trients, tonics,  and  '-ii mutants. 

June  Ok —  He  was  no  better. 

r«  6.  —  His  leg  was  still  more  Rwollen,  and  beginning  to  mortify 
in  spots.  His  constitutional  condition  also  was  worse,  and  he  had  irri- 
tative fever  of  a  low  type.  He  was  etherized,  nnd  the  gangrenous  limb 
was  amputated  at  the  lower  third  of  the  thigh  by  Acting  Assistant  Sur- 
geon Charles  II.  Osborne,  U.  S.  A.,  by  the  circular  method.  The  shock 
was  moderate,  and  he  reacted  promptly.  The  stump  was  left  open  with 
a  view  to  facilitate  the  outflow  of  the  purulent  discharge.  He  was  di- 
rected to  take  the  syrup  ferri  et  potass,  tart,  as  a  ton i<:.  K\n initiation 
of  the  amputated  member  showed  that  the  posterior  tibial  artery  had 
been  divided  by  the  bullet 

The  patient  experienced  much  relief  from  the  operation,  and  his  gen- 


eral  condition  continued  better  until  June  10,  wbei 
slough. 

1  li-  then  sank  into  n  typhoid  condition,  his  tongue  became  dry  and 
brown,  and  he  got  diarrhoea.  Pulv.  opii  et  bismuthii  was  prescribed  Bv 
his  diarrhoea. 

June  16  (evening).  —  lie  had  a  pya-mic  chill,  after  which  he  sweat 
profusely.  He  also  complained  of  pain  in  his  right  wrist,  which  vu 
'  uHled  and  tender  (pyarthrosis).  Ordered  quinia?  sulph.  in  full  doses, 
nnd  free  stimulation  with  alcoholics. 

.inn*  I  fi.  —  He  had  two  rigors.  The  sweats  continued.  His  coun- 
tenance had  become  sallow.  lie  wxs  delirious.  He  sank  and  died  in 
the  evening. 

Autopsy  eighteen  hours  after  death  :  cadaver  emaciated  j  right  arm 
swelled ;  right  wrist  ecchymoscd  ;  stump  sloughy  ;  end  of  stump-bone 
denuded  of  periosteum;  marrow  at  end  of  eUtmp-bouc  dark-green  in  color 
and  gangrenous  ;  above  this  part  the  marrow  was  red  in  color  and  ettrni- 
Jied ;  the  cancellous  structure  of  the  head  of  the  stump-bone,  and  in- 
deed of  the  whole  epiphysis,  was  congested  (hyperamic),  especially  in 
spots ;  the  hip-Joint  was  fill  of  thin,  whey-like,  purulent  matter  ;  the  caput 
femorit  was  denuded  of  cartilage,  but  the  acetabulum  was  not;  both  tkt 
superficial  and  the  deep  (profunda)  femoral  veins  werf  tilled  with  roagu- 
!nl,'l  blood  (thrombosed)  ;  the  thrombosis  terminated  at  the  commencement 
of  the  external  iliac  vein. 

Patches  of  lobular  pneumonia,  of  recent  occurrence  and  red  in  color, 
were  found  in  the  lower  lobe  of  Iwtth  lungs.  The  pericardium  con- 
tained a  moderate  amount  of  serum,  having  a  pale,  reddish -yellow  color. 
The  right  ventricle  contained  n  large  coagulum,  and  the  left  ventricle  a 
small  one.  The  spleen  teas  somewhat  enlarged  and.  very  soft.  Liver  nor- 
mal. Left  kidney  normal.  Right  kidney  a  little  larger  than  the  left 
and  softened. 

Comment*.  —  This  case  possesses  very  great  interest  on  account 
of  the  pathological  lesions  which  followed  the  wounding  of  the  po*- 
tuior  tibial  artery.  In  the  first  place  there  was  consecutive  gan- 
grene of  the  foot  and  leg,  and  the  thigh  was  amputated  because  of  it 
In  the  second  place  acute  osteo-myelitis  occurred  in  the  stump-bone. 
In  the  third  place  pyarthroait  of  the  hip  and  ivrist  supervened.  In 
the  fourth  place  the  symptoms  of  pyamia  were  developed,  of  which 
h<-  di.il  At  the  autop»y  both  the  deep  and  the  superficial  femoral 
MMU  were  found  to  be  thromboied,  or  filled  with  cot|  ulatwl  blood, 
patches  of  lobular  pneumonia  of  recent  occurrence  were  found  in 
the  lower  lobe  of  each  lung,  the  spleen  was  somewhat  enlarged 
and  very  toft,  and  the  pericardium  contained  a  moderate  amount 
of  serum,  having  a  light  reddish-yellow  color. 


AN   ILLUSTRATIVE   CASE. 


Thus,  we  hare  clearly  placed  before  us  the  consequences  of  a 
lint  flesh-wound  of  the  leg,  severing  the  posterior  tibial  Ml 
namely,  traumatic  gangrene,  together  with  the  pathological  condi- 
tions which  followed  amputation,  performed  on  account  of  the  gan- 
grene, namely,  osteo-inyelitis  of  the  stump,  pyarthrosia  of  the  hip 
and  wrist,  thrombosis  of  the  thigh-veins,  and  various  lesions  of  tin* 
viscera,  which  are  connected  with  the  pysemie  process. 

Case  XX-  Gunshot  Wound  of  Left  Leg,  with  Diin'sion  of  Posterior 
Tibial  Artery  in  Upper  Fort  of  itx  Count;  and  Fntrturr  of  Filmht :  Con- 
tervtire  Gangrene  of  lsy  :  Ihnth  on  the  Truth  Dag  after  the  Wound  teat 
inflicted,  —  Lieut-col.  W.  G.  Delaney,  a  prisoner  of  war,  was  admitted 
to  the  Stanton  U.  S.  Army  General  Hospital,  September  :'■<.  1  •■'■'.. 
tng  been  wounded  and  captured  on  the  2'M,  twu  din*  previously.  A 
conical  musket-ball  penetrated  his  left  leg,  on  its  outer  side,  about  two 
inches  below  the  head  of  the  fibula,  and  after  fracturing  that  bone  with 
comminution,  passed  through  the  limb  in  such  a  way  as  to  cross  the 
track  of  the  posterior  tibial  artery  a  short  distance  below  its.  origin.  It. 
is  stated  that  there  was  considerable  hemorrhage  immediately  afler  the 
wound  was  inflicted,  but  it  ceased  spontaneously,  and  did  not  return. 

When  admitted  to  hospital,  the  attending  surgeon  reports  that  the 
patient  had  considerable  fever  of  an  irritative  type,  that  there  was  some 
(edematous  swelling  of  the  leg  below  the  wound,  and  that  no  pulsation 
could  be  detected  in  the  posterior  tibial  artery  at  the  ankle.  Afterwards 
the  swelliug  and  oedema  of  the  leg  increased,  the  limb  became  gan- 
grenous, and  he  died,  October  '2d.  When  death  took  place  his  leg  was 
swelled  to  twice  its  natural  size,  and  presented  a  dark-brown  mottled 
appearance.  No  line  of  separation  was  formed.  After  the  symptoms 
cf  gangrene  revealed  themselves,  his  general  condition  was  not  such,  at 
any  time,  as  to  warrant  the  performance  of  amputation. 

The  autopsy  jJiowed  that  the  fibula  had  been  fractured  with  consider- 
able comminution,  and  that  the  posterior  tilrial  artery  bid  hern  mmplrtrly 
jjmdtd  by  the  bullet,  about  an  inch  belou?  its  origin  at  the  bifurcation  of  the 
popliteal. 

Comments.  —  Gunshot  wounds  of  the  middle  and  upper  thirds 
of  the  leg,  which,  at  the  same  time,  sever  the  posterior  onubot 
tibial  artery,  almost  always  produce  gangrene  of  the  parts  mi.1.11!.  ».>d 
situated  below  the  place  of  injury.     The  reasons  for  this  ,,!'!£,  wuicti 
occurrence  are  twofold.    In  the  first  place  by  the  division  pwmrior 
of  the  urterv  the  parts  are  deprived  of  the  supplvof  blood  B..1-n"'. 

....,»  .  ,      ■         i  ,         tollow.il  fcy 

which  they    have  been  accustomed  to  derive  from  that   |ue*a». 

source.    In  the  second  place  gunshot  wounds  passing  through  tin- 
fleshy  portion  of  the  leg  are  usually  accompanied  by  a  great  deal 
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of  inflammatory  swelling,  and  this  is  more  especially  the  case  if,  i 
the  wne  time,  one  or  more  of  the  bones  be  injured  by  the  projc 
Now  this  inflammatory  swelling  is  produced  in  the  parts  which  are 
situated  within  the  deep  fascia  of  the  leg,  as  well  as  in  those  which 
arc  situated  on  the  outside  of  it.  The  effect  of  the  tumefaction  be- 
neath the  fascia  is  to  prevent  the  establishment  of  the  collateral 
circulation,  and,  as  it  were,  to  strangle  the  circulation  of  the  blood 
in  tho  small  vessels.  The  consequence  is  that  the  parts  situated 
Ivlow  the  place  of  injury  do  not  receive  sufficient  blood  to  keep 
them  alive,  and  then  they  rail  into  a  state  of  dry  gangrene  of 
necessity. 

(iinishnt  wounds  of  the  leg  which  sever  the  posterior  tibial  ar- 
tery, the  bone  being  at  the  same  time  injured  by  the  projectile,  are 
so  certain  to  be  followed  by  gangrene,  that  in  my  opinion  primary 
amputation  ought  always  to  be  practiced  in  such  cases.  But  if 
from  any  cause  the  primary  period  has  been  allowed  to  pas*  away 
without  operating,  the  excision  of  the  limb  should  not  be  delayed 
at  all  after  the  spots  of  commencing  gangrene  have  made  their  ap- 
pearance. 

We  shall  now  proceed  to  relate  three  cases  in  which  the  axillary 
n— an  artery  erot  probably  revered  by  mall-arm*  projectile*.  We 
JJJJJ^Jf.  shall  also  refer  to  another  important  case  belonging  to  the 
'",  "*"*  same  category.  Of  these  four  instances  of  gunshot  divis- 
ion of  the  axillary  artery,  three  occurred  during  our  War  of  the 
Rebellion. 

Cask  XXI.  Axillary  Artery  wounded  by  a  Rifle -ball  (conical)  ;  Hem- 
orrhage eeased  spontaneously  '  Reeorrry  leilhoul  Suppuration  ;  reported 
by  Dr.  James  M-  Holloway,  in  the  "  American  Journal  of  Medical 
Sciences,"  October  1865,  pp.  852,  353.  —  Claude  II.  Dinkins,  corporal 
Light  Artillery,  aged  31  years,  merchant,  health  good,  wounded  Jul 
1864,  near  Petersburg,  by  a  sharp-shooter.  Gunshot  wound  (small 
minie  ball,  which,  after  striking  him,  wounded  his  companion)  through 
tho  left  shoulder ;  ball  entering  behind  on  a  line  with  and  about  two 
inches  to  the  right  of  the  axillary  crease,  made  its  exit  in  front  about 
one  inch  above  the  anterior  angle  of  the  axilla.  A  note  from  Dr.  "W. 
M.  Nash,  who  saw  die  patient  in  camp  a  short  time  after  receipt  of 
wound,  is  as  follows:  "The  axillary  nerves  arc  seriously  injured,  and 
indeed  the  artery  does  not  seem  to  have  escaped,  though  no  hemorrhage 
has  occurred ;  the  impulse  in  the  radial  artery  is  very  slight,  July  20th, 
near  Petersburg." 

July  23.  —  I   saw  the  patient    for  the  first   time  this  morning;  he 
states  that  he  has  felt  the  pulse  at  the  wriat  occasionally,  and  that 
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■ucb  times  be  uptriflUM  a  sense  of  fullness,  as  if  the  ami  was  filling 
with  Mood  He  states  also  that  Dr.  Palmer,  of  Florida,  has  examined 
him  frequently  since  admission,  and  thought  he  could  detect  pulsation 
at  the  wrist.  Sensation  perfect  in  hand  and  arm,  excepting  numbness 
in  the  thumb.  The  wounds  of  entrance  and  exit  are  closed  by  clots  ;  no 
discharge  ;  no  evidence  of  inflammation  •,  complains  of  occasional  pain 
in  the  hand.  Removed  to  a  tent  and  ordered  moist  dressings  and  rest 
in  recumbent  posture. 

July  21.  —  Rested  well  under  influence  of  morphia  I  can  disraver 
mo  pulse  at  the  wrist,  nor  at  any  point  along  the  course  of  the  vcsiitl  below 
tht  seat  of  injury.  Arm  cool,  pain  not  distressing ;  wound  still  dry,  and 
clots  undisturbed.  Dr.  J.  B.  Gaston,  of  Alabama,  thinks  he  can  discover 
a  feeble  pulse  at  the  wrist. 

July  2 3.  —  Suffering  from  nervous  twitching*  in  arm  and  shoulder, 
which  he  mitigates  by  bathing  the  parts  in  cold  water ;  chits  dissolving  ; 
mo  sign  of  pus. 

August  4.  —  No  change  of  interest  has  occurred  since  lust  note,  the 
case  progressing  favorably  ;  no  pulse  <U  wrist,  nor  disc/tar 
the  wounds,  which  are  now  closed  by  teab  ;  suffers  at  times  with  severe 
pain  throughout  the  limb,  or,  as  he  describes  it,  "  along  the  course  of 
the  oxrv 

August  13.  —  Furlotighcd,  to  proceed  by  easy  stages  to  his  home. 
Has  not  experienced  an  unpleasant  symptom,  excepting  pain  in  the 
limb.  The  wound  has  healed  throughout  its  whole  tract  by  McCartney's 
■  modeling  process,"  except  nt  the  orifice  of  exit,  where,  on  the  12th,  a 
small  quantity  (only  a  few  drops)  of  pus  formed  after  the  scab  had  been 
removed  through  carelessness  of  the  nurse-  Pulsation  belma  the  seat  of 
injury  was  not  Jell  by  myself  at  any  time  during  the  progress  of  llw.  case, 
though  repeated  examinations  were  made. 

In  the  following  March  I  heard  by  letter  that  Mr.  Dink  ins  was  enjoy- 
ing excellent  health,  and  that  the  wounds  were  entirely  healed.  Strength 
and  motion  of  the  limb  somewhat  impaired.  The  long-continued  ab- 
sence of  pulsation  in  the  main  branches  below  the  seat  of  injury  in  thi* 
case,  forms,  in  my  experience,  an  exception  to  the  general  rule. 


Comment*.  —  What  was  the  nature  of  the  injury  that  was  in- 
flicted upon  the  axillary-  artery  in  this  case?  We  can  state  with 
confidence,  at  least,  that  it  did  not  consist  of  partial  division  of  said 
vewel ;  for,  if  such  a  wound  had  been  inflicted,  the  hemorrhage 
would  have  been  very  profuse,  and  followed  either  by  the  death  of 
the  patient,  or  the  formation  of  a  traumatic  aneurism,  unless  the 
artery  had  been  promptly  tied.  Did  the  wound  of  the  vessel  con- 
sist of  a  contusion  of  its  walls  from  being  struck  by  the  projectile 

on  the  one  hand,  or  was  it  completely  divided  on  tho  other?     It 
t> 


appears  to  me  certain  that  either  the  one  or  the  other  of  these  two 
forms  of  vascular  injury  was  sustained  by  the  axillary  artery  in 
tliis  case,  but  which  of  them  it  is  impossible  to  say  with  confidence, 
since  the  published  report  is  not  sufficiently  explicit,  and  even  con- 
tains discrepant  statements  upon  the  points  in  the  clinical  history 
which  would  settle  the  question. 

Case  XXII.  Gunshot  Wound  of the  AxiUary  Artery  (right),  and  Axil- 
lary Plexus  of  Nerves ;  but  Little  Hemorrhage  ;  Recovery  ;  reported  by 
Huron  Larrey. —  General  Dulong  received  a  gunshot  wound  in  the  right 
axilla  in  the  Polish  campaign  of  1807.  The  hall  had  passed  through 
the  tendon  of  the  pectoral  muscle  and  the  plexus  of  nerves,  grazing  lb* 
shoulder-joint.  Although  there  was  scarcely  any  hemorrhage,  there  •roi 
good  reason  to  believe  that  the  axillriry  artery  had  been  divided.  Some 
years  subsequently  this  officer  called  upon  me  for  my  advice.  I  then 
learned  Unit,  immediately  upon  the  receipt  of  the  wound,  the  extremity 
had  been  stricken  with  a  paralytic  torpor  and  a  sense  of  the  moat  dis- 
tressing coldness,  and  that  no  pulse  could  he  felt  at  the  wrist.  It  had 
been  unwisely  determined  to  try  to  save  the  limb.  The  consequence 
was,  that  the  hand  and  arm  remained  quite  paralyzed,  and  became  » 
atrophied  as  to  resemble  a  part  of  a  mummy  rather  than  a  part  of  a 
living  man.  I  rucuniini-nded  him  to  submit  to  amputation ;  but  he  would 
not     His  infirmities  increasing,  he  committed  suicide. 

In  this  case  of  complete  division  of  the  axillary  artery  by  a  gun- 
shot projectile,  it  should  be  observed  that  there  was  scarcely  any 
hemorrhage.  In  the  case  narrated  last  before  it,  the  hemorrhage 
;il%'i  w;i-  .lij/lii,  for  th  atifioet  vf  aUranee  and  exit  werepbtggid  »»■ 
with  coagulated  blood,  which  probably  would  not  have  occurred  it 
the  artery  had  been  only  bruised  by  the  ball.  I  am  therefore  in- 
clined to  believe,  that  in  said  case  (that  of  Dinkins,  No.  XXI.), 
the  axillary  artery  was  completely  divided  by  the  ball. 

CASK  XXIIT.  AxiUary  Artery  severed  by  a  Gunshot  Projeetile  ;  Hemor- 
rhage not  troublesome ;  Consecutive  Gangrene  of  die  Arm  ;  Death  by  Kr- 
haustion  'I\oenty-Jive  Days  after  the  Injury ;  the  Autopsy  verified  the  Di- 
agnosis.—  Private  T.  EL  Hudson,  a  prisoner  of  war,  aged  21,  was  ad- 
mitted to  the  Stanton  U.  &  Army  General  Hospital,  May  IK,  1884  He 
had  received  two  wounds  from  fire-arms  nt  Spottsylvania  Court-house, 
Va.,  May  11th.  One  ball  entered  his  right  hip  near  the  sacrum,  and 
made  its  exit  in  front  near  the  right  groin.  The  other  ball  penetrated 
the  left  shoulder  from  behind,  and  escaped  in  front  a  little  way  below 
the  clavicle. 

On  admission  to  hospital  the  patient's  general  condition  was  good, 
and  bis  wounds  looked  well.     It  was  observed  that  he  had  no  radial 
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puis*  on  left  side.  Simple  dressings  were  applied  to  the  wound,  and  he 
n>  allowed  a  nourishing  diet. 

May  22. —   I  ->pear  to  be  doing  well,  but  the  left  arm 

ha*  become  much  swelled  and  dark  in  color.  No  brachial  nor  radial 
pulse  can  lie  detected  in  it. 

May  28.  —  The  gangrene  of  the  arm  h  still  progressing.  The  mor- 
tified tiwues  of  the  fore-arm  are  cxulcerating.  Prescribed  tinct.  ferri 
murine  git-  xx.  every  four  hours,  together  with  spts.  frumenti  f.  Jvi. 
i  em. 

Jttne  1.  —  The  gangrene  is  limited  at  middle  of  arm.  The  wounds 
look  well,  but  »till  be  is  obviously  failing.  He  b  much  emaciated,  his 
league  is  dry,  his  appetite  poor,  and  he  has  some  diarrhso. 

He  continued  to  sink,  and  died  June  60s,  of  exhaustion. 

At  the  autopsy  the  axillary  arttry  teas  found  complrtely  divided  by  the 
Mb,  and  the  ends  had  retraetrd  frutn  each  other.  Ikith  the  proximal  and 
distal  ends  of  the  severed  artery  were  securely  plugged  up.  They  were 
separated  from  each  other  by  a  distance  of  about  two  inches.  The.  nx- 
iSary  ran  and  the  brachial  plexus  of  nerves  were  not  wounded.  The  Item' 
orrhaye  did  not  prove  troublesome  even  when  the  wound  teas  inflicted,  and 
no  bleeding  whatever  occurred  subsequent  to  his  admission  to  general 
hospital. 

Comments.  —  Although  this  patient's  general  condition  did  not 
seem  to  justify  us  in  Amputating  hji  arm  at  uny  time  rabeeomenl  to 
the  ••  e  of  the  gangrene,  because  it  was  so  low,  still,  on  re- 

.  I  am  inclined  to  think  that  the  operation 
might  have  improved  his  chance  of  recovery  somuwlint,  Mpeciallj 
had  been  performed  as  soon  as  the  gangrene  appeared.    Whik 
roak>  iticUms  upon  the  treatment  of  this  case,  we  should, 

however,  bear  in  mind  that  almost  every  case,  of  secondary  ampu- 
tation yrrf.-rmed  in  Stanton  Hospital  during  the  months  of  May  and 
June,  18»S4,  proved  fatal,  and  it  is  highly  probable  that  this  fact 
i  ted  no  small  degree  of  influence  fof  inducing  us  to  postpone 
the  amp  t  this  man's  gangrenous  arm. 

In  this  CMe,  the  liemorrhage  did  not  prove  troublesome  even 
when  the  wound  was  inflicted,  and  it  did  not  return  uf'lerwards. 
It  should  be  observed  in  tl  i  that,  at  the  autopsy,  the 

artery  was  ascertained  to  have  been  severed  by  the  bnllet,  and  the 
ends  of  the  fli  v-1  wore  found  retracted  and  separated  from 

aach  other  to  a  distance  of  about  two  inches.  I  have  witnessed 
the  same  pbaa  of  retraction  and  separation  in  another  case, 

wherein  the  axillary  artery  had  l»cen  severed  by  a  carbine  shot, 
and  which  will  be  related  in  the  chapter  on  traumatic  aneuriara.1 

I  V«.  Cms  of  Cp««ia  Jordan,  S»  XXXV II- 
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In  tli«  case  last  mentioned,  tlie  primary  hemorrhage  also  did  not 
prove  troublesome,  and  quickly  ceased  without  assistance.  But  this 
immunity  from  destructive  primary  hemorrhage,  in  ca8es  of  pun- 
shot  wounds  which  penetrate  the  calibre  of  the  axillary  artery, 
does  not  obtain  unless  the  vessel  happens  to  be  completely  divided 
by  the  bullet.  If  it.  be  only  partially  divided,  the  bleeding  will  be 
very  profuse,  and  will  be  likely  to  prove  fatal  unless  it  is  arrested 
by  surgical  assistance,  or  by  sonic  fortuitous  circumstance.  In 
Case  No.  VIII.,  that  of  Wm.  Hall,  the  axillary  artery  was  divided 
about  half-way  through  by  the  projectile.  The  hemorrhage  was 
excessive,  and  it  is  said  that  he  lost  a  bucketful  of  blood  before  lie 
reached  thu  hospital.  On  his  admission  there  he  was  in  a  state  of 
syncope,  and  could  not  speak.  It  should  also  be  remembered  that, 
in  this  case,  the  track  of  the  wound  in  the  parte  exterior  to  the 
vessel  was,  to  a  certain  extent,  plugged  up  with  pieces  of  cloth  ing 
which  had  been  earned  forward  into  the  wound  by  the  bullet.  It 
is  not  difficult  to  conceive  what  would  have  happened  to  this  pa* 
ticnt  if  no  obstruction  to  the  escape  of  blood  had  existed  in  any 
part  of  the  wound.  The  contrast  between  the  amount  of  blood 
which  is  lost  by  hemorrhage  in  cases  of  partial  division  of  the  axil- 
lary artery  by  gunshot  projectiles,  on  the  one  hand,  and  complete 
division  of  that  vessel  by  the  same  means  on  the  other,  is  very 
striking.  Of  the  four  cases  of  gunshot  wounds  which  severed  the 
axillary  artery,  that  we  have  just  related  or  referred  to,  two  exhib- 
ited scarcely  any  bleeding,  in  one  the  hemorragc  did  not  prove 
troublesome,  and  in  the  other  it  ceased  spontaneously  alter  a  ainglo 
the  nigh  copious  gush  of  blood.  We  therefore  say  that,  notwith- 
standing the  large  sine  of  the  axillary  artery,  and  its  nearness  to  the 
great  centre  of  the  circulation  in  respect  to  situation,  the  primary 
-Mfp—  hemorrhage  from  gunshot  wounds  which  divide  it  com- 
JSJSjj^..  plctely,  generally  does  not  prove  fatal,  and  but  seldom 
a^Thw  proves  even  troublesome.  As  already  stated,  if  this  ves- 
uw'S'piiSr  sel  b  but  partly  divided  by  the  ball,  the  primary  hemor- 
rhage will  either  bo  fatal  or  place  the  patient's  life  in 
great  peril. 

The  case  last  related  also  appears  to  me  interesting  in  another 
respect,  namely,  the  consecutive  gangrene  of  the  fore-arm  and  arm. 
If  the  vessel  had  been  only  bruised,  I  can  readily  perceive  how 
embolism  might  have  occurred  in  the  extremity,  and  might  have 
also  produced  mortification  of  it-  But  the  artery  was  completely 
divided  by  the  projectile,  and  its  ends  were  widely  separated 
each  other.     The  wound  gave  but  little  trouble.     The  vascular 
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connections  at  the  shoulder  and  axilla  between  the  subclavian  and 
axillary  arteries  above,  and  the  brachial  artery  below,  are  very 

»  abundant  and  intimate,  and  generally  permit.  th««  establishment  of 
the  collateral  ■•inul.uion  with  great  readiness.  Now,  in  thin  case, 
when  die  axillary  artery  was  .severed,  and  the  supply  of  blood  to 
the  extremity  through  that  tube  was  suddenly  -topped,  1  cannot 
perceive  any  good  reason  why  the  collateral  circulation  did  not 
send  forward  a  sufficient  supply  of  blood  to  the  extremity,  at  least, 
to  maintain  its  vitality,  and  to  prevent  it  from  becoming  gnngrcnous. 
Of  the  four  cases  wherein  the  axillary  artery  was  divided  by 
gunshot  projectiles,  that  have  been  either  related  or  ol-   tmuaujot 
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laded  to,  two  recovered,  and  two  died.  In  one  case  the  5hJ.iT] 
fatal  result  was  produred  by  consecutive  gangrene,  and  tjj^2,*** 
in  the  other  a  traumatic  aneurism  occurred  which  ulti-  ^'J^7 
mately  destroyed  the  patient.  In  both  instances  of  re-  p***1""- 
oovery  no  operative  procedure  was  required.     In  all  of  them  the 

» primary  hemorrhage  ceased  spontaneously. 
We  shall  next  relate  three  cases  in  which  the  brachial  artery 
teat  severed  hg  nn  all-arm*  missile*.   All  of  them  occurred  tta 
in  the  late  War  of  the  Rebellion.    The  following  case  was  .win*  a* 
contributed  by  Dr.  W.  Clendenin,  late  Surgeon  U.  S.   i«i. 
Volunteers. 

Cask  XXIV.  Gunshot  Wound  of  Arm  severing  Brachial  Artery  and 
fracturing  Jlumenu  ;  at  firtt  Hemorrhage  was  profuse,  but  soon  it  ceased 
spontaneously ;  Amputation;  Recovery.  ~  Sergeant  Trimble,  aged  21, 
Company  A,  'id  Kentucky  Volunteers,  was  wounded  {by  a  minie  ball) 
on  the  picket  line  near  Dallas,  Ga..  June  15,  1864  The  ball  Btnick 
the  left  arm  near  the  junction  of  the  upper  with  the  middle  third,  sev- 
ering completely  the  artery, and  shuttering  the  humerus  for  four  inches  ; 
fur  a  moment  or  two  hemorrhage  was  profuse,  but  it  ceased  spontane- 
ously. In  consultation  it  mg  decided  to  amputate  the  arm,  which  was 
performed  at  once  (ant.  post,  flap.),  i*.  e.,  about  four  hours  after  the 
wound  was  received,  about  two  inches  below  the  head  of  the  humerus. 
The  patient  was  doing  well  next  day,  but  was  weak  from  the  loss  of 
Mood.  In  the  afternoon  orders  came  for  a  hurried  move  of  the  hospi- 
tal; the  patient  was  hauled  fifteen  miles  to  Acworth,  Ga.  The  stump 
had  not  been  dressed  for  two  days  and  a  half,  and  when  the  dressings 
were  removed  the  stump  was  found  to  he  full  of  maggots.  The  flaps 
were  adherent  at  some  points  anteriorly.  The  stump  was  finally  cleam id  : 
the  patient  was  very  feeble,  and  had  no  appetite.  Prescribed  whiskey 
with  tinct-  fcrrl  chloridi.  On  the  eighth  day  after  the  operation  the 
patient  was  transferred  to  Chattanooga,  and  thence  to  Nashville,  by 
railroad.    While  in  hospital  in  Nashville,  gangrene  attacked  Uie  stump, 
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the  patient  became  very  much  emaciated,  but  he  ultimately  recovered, 
and  six  months  afterwards  he  was  in  the  enjoyment  of  good  health. 

The  next  example  was  also  contributed  by  Dr.  W.  Clendo 

lati:  Surgeon  U.  .S.  Volunteers. 

Cask  XXV.  (iunshol  Wound  of  Right  Arm  fevering  the  Brachial  Ar. 
tery ;  no  Hemorrhage  except  a  slight  CapiUury  Oozing ;  Recovery.  — 
John  B re  nan,  Major  of  the  3d  Kentucky  Volunteers,  aged  26,  was 
ununited  on  the  27th  of  June,  1864.  at  Kenesaw  Mountain,  Ga.  The 
bill  (conical)  passed  through  the  anterior  and  inner  aspect  of  the  right 
arm,  and  directly  across  the  course  of  the  brachial  artery.  When  he 
was  brought  to  die  field  hospital  there  was  no  perceptible  pulsation  at 
the  wrist.  Sensation  and  motion  were  impaired.  There  had  been  no 
hemorrhage  excepting  slight  capillary  oozing.  The  pulsation  of  the  ar- 
tery could  not  be  detected  by  passing  the  finger  into  the  wound.  The 
shock  was  very  great,  with  tendency  to  syncope.  The  ordinary  lint  and 
water  dressings  were  applied,  and  precautions  taken  to  preserve  the 
temperature  of  the  wounded  extremity.  Specific  directions  were  given 
to  a  nurse  to  be  on  the  lookout  for  hemorrhage,  and  to  compress  the 
artery  above  the  wound  in  case  it  occurred.  But  no  bleeding  ever  took 
place.  The  temperature  of  the  hand  remained  for  some  time  very  per- 
ceptibly lower  than  normal.  For  more  than  a  month  pulsation  in  the 
radial  artery  could  not  be  felt  at  all.  hut  it  gradually  he-came  more  and 
more  ippteckblfe 

Six  months  after  the  infliction  of  the  wound  I  met  the  major,  and  on 
examination  found  the  volume  of  the  pulse  of  the  wounded  arm  much 
increased,  hut  it  was  not  equal  to  that  of  the  other  arm,  and  partial 
paralysis  continued  ;  but  the  sensation  and  uses  of  the  hand  and  fore- 
arm were  improving.     General  health  good  ;  wound  entirely  healed. 

Cask  XXVI.  Secondary  Hemorrhage  from  the.  Brachial  Artery, 
which  had  been  severed  by  a  Musket-bull  Jiightecn  Days  previously ;  ar- 
retted by  the  Application  of  Ligatures  to  both  Knds  of  the  Artery  at  tht 
Seat  of  Injury  ;  Death  Thirty-nine  Days  afterwards  from  Pyamic  Ptustt- 
tmmia;  Visceral  Abscesses  in  Lungs  and  Livsr  found  at  the  Autopsy-  — 
Private  Warren  J.  Beverley,  Company  C>  17th  Maine  Volunteers,  aged 
27  years,  whs  admitted  to  the  Stanton  IT.  S.  Army  General  Hospital, 
May  'J'.i,  1864,  on  account  of  secondary  hemorrhage  from  a  gunshot 
wound  of  his  right  arm,  with  which  he  had  been  attacked  in  the  streets 
of  Washington  while  on  his  way  homeward  on  furlough,  lie  stated 
that  he  was  wounded  in  the  battle  of  the  Wilderness,  May  Jih.  A 
iniNket-hall  penetrated  his  right  arm  just  above  the  flexure  of  the  el- 
bow, and  passing  behind  the  biceps  muscle,  escaped  on  the  inner  side 
of  the  limb.  Pressure  was  applied  at  the  scat  of  the  injury,  and  it  ar- 
rested the  bleeding. 
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On  die  24tb,  however,  tlie  hemorrhage  returned  in  the  evening,  and 
It  was  then  discovered  that  the  flow  of  blood  proceeded  from  the  bra- 
chial artery.  It  was  then  resolved  to  tie  the  artery  at  the  place  of  injury, 
which  was  accomplished  without  much  difficulty  by  making  an  incision 
about  six  inches  in  length  along  the  inner  border  of  the  MCQfM  muscle. 
The  brachial  artery  was  found  completely  divided  by  the  projectile. 
Both  the  proximal  and  the  distal  ends  of  it  were  then  secured  by  lig- 
ature. He  lost  in  all  ahout  sixteen  ounces  of  blood.  The  hemorrhage 
•lid  not  return  after  the  operation,  which  was  performed  by  Assistant 
Surgeon  G.  A.  Mursick,  U.  S.  Volunteers, 

Mag  26. —  A  slight  recurrent  radial  pulse  can  now  be  felt  at  the  wrist. 

June  3.  —  Fore-arm  has  become  swollen  ;  an  abscess  has  formed  in 
the  wrist;  incised  it. 

June  i.  —  An  abscess  has  formed  in  Uvo  end  of  tlie  middle  and  ring 
fingers,  respectively;  incised  them. 

June  16.  —  The  wound  of  operation  has  healed,  but  purulent  mat- 
ter has  burrowed  among  the  muscles  of  the  fore-arm.  An  incision 
about  six  indie*  long  was  therefore  mndc  on  the  outer  side  of  tlie  fore- 
arm for  the  purpose  of  discharging  the  imprisoned  matter  and  prevent- 
ing further  burrowing. 

June  25.  —  Suppuration  in  the  fore-arm  profuse,  and  his  strength  is 
also  failing.  His  appetite  is  poor,  and  he  has  had  diarrhoea  with  black 
watery  evacuations. 

Jim*  30.  —  He  has  pyaemia. 

July  2 He  died  of  pyemic  pneumonia. 

The  autopsy  showed  the  right  lung  to  be  inflamed,  and  likewise  the 
seat  of  several  superficial  abscesses.  The  liver  was  enlarged,  pale-yel- 
low in  color,  softened,  and  contained  an  abscess  about  the  size  of  an 
almond.  The  spleen  was  somewhat  softer  than  natural.  The  kidneys 
were  one  fourth  larger  than  the  unrmitl  si/.e.  mottled,  and  very  pole  in 
color.  Their  cortical  substance  was  one  third  thicker  than  it  should  he, 
and  was  slightly  granular.  The  post-mortem  urine  found  in  the  bladder 
contained  albumen. 

Comments.  —  In  this  case,  pressure  applied  at  the  seat  of  the  in- 
jury arrested  the  secondary  bleeding  for  the  time  being,  but  failed 
to  control  it  permanently.  On  the  next  day  the  hemorrhage  re- 
turned in  the  evening.  No  further  time  was  lost  in  fruitless  at-* 
t.-mpts  to  cure  the  tendency  on  the  part  of  the  brachial  artery  to 
bleed,  by  praasare.  Tin*  vessel  was  promptly  secured  by  ligature 
ut  tlie  place  of  injury.  Both  the  proximal  and  distal  ends  of  the 
divided  artery  were  tied.  The  hemoirllAgQ  was  immediately  ar- 
rested, and  afterwards  did  not  return.  The  operation  proved  suc- 
cessful in  arresting  the  hemorrhage  permanently,  although  the 
patient  died  thirty-nine  days  after  its  performance  of  pyasmia,  or 
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M  the  record  states,  of  pyemic  pneumonia.  On  making  an  au- 
topsy, visceral  abscesses  were  found  in  the  lungs  nnd  liver,  the 
spleen  was  discovered  to  be  softened,  the  kidneys  enlarged,  mot- 
♦led,  pale,  mid  uit  granular,  and  the  post-mortem  urine  was 

found  to  contain  albumen,  on  testing  it  with  heat  and  nitric  acid. 

Of  the  three  cases  of  gunshot  wound  involving  the  brachial  ar- 
Batnanrror  ten',  and  completely  dividing  it,  the  primary  hemorrhage 
ni^T.rrh'th.  did  not  prove  to  be  excessive  in  a  single  instance.  In  one 
u£  w""     case  the  bleeding  at  first  was  profuse,  but  it  booh  ceased 


■owbot  '  spontaneously.  The  humerus  having  also  been  exten- 
pcujwuki.  8ivu]v  8liattered  by  the  projectile  which  savored  the  artery, 
the  arm  was  amputated,  and  the  patient  ultimately  recovered  C 
pletely,  notwithstanding  the  unfavorable  circumstances  under  which 
the  after  treatment  was  conducted  during  a  critical  period  in  the 
clinical  history  of  the  caw.  In  another  case  there  was  no  primary 
hemorrhage  whatever,  aside  from  a  slight  capillary  oozing.  No 
secondary  bleeding  occurred,  no  operation  was  performed,  and 
the  patient  recovered  without  the  occurrence  of  any  accident  or 
any  untoward  event.  In  the  third  case  the  primary  hemorrhage 
was  so  inconsiderable  as  not  to  be  deemed  of  sufficient  importance 
to  require  special  mention.  No  operative  procedure  was  demanded 
for  its  suppression.  On  the  18th  day,  however,  secondary  hemor- 
rhage occurred.  It  was  arrested  by  pressure  applied  to  the  place 
of  injury,  but  returned  on  the  following  clay.  The  bleeding  vessel 
was  then  secured  by  two  ligatures,  of  which  the  one  was  applied  on 
the  proximal,  and  the  other  on  the  distal  side  of  tho  wound.  The 
operation  was  successful  in  arresting  the  hemorrhage  permanently, 
hut  the  patient  died  thirty-nine  days  afterwards  nf  pyaemia. 

Of  these  three  cases  of  gunshot  wound,  involving  the  brachial 
artery  and  severing  it,  one  died  and  two  recovered.  In  the  fatal 
case,  that  result,  as  already  stated,  should  be  ascribed  to  the  occur- 
rence of  pyaemia. 

'I'll.-  following  case  presents  us  with  an  example  of  gunshot  di 
virion  of  the  internal  mammary  artxry.  It  was  contributed  by  Dr 
YV.  Clendenin,  late  Surgoon  U.  S.  Volunteers. 

Case  XXVTI.  Gunshot  Wound  nf  Chest  severity  the  Internal  Mam 
maty  Artery;  Primary  Hemorrhage  ceased  spontaneously:  Secondary 
Hemorrhage  on  Tenth  Day  while  Coughing ;  Patient  supposed  to  he  scor- 
butic ;  Death  from  Exhaustion  on  Ttetlfth  Day;  Autopsy;  a  Coagulum 
weighing  Eighteen  Ounnet  was  found  in  the   Pleural  Canity. 
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Company  A.  4oth  Illinois  Volunteers,  wns  wounded  at  the  battle  of 
Mission  Ridge  The  bull  struck  the  edge  of  the  sternum  obliquely 
near  its  junction  with  the  cartilage  of  the  fourth  rib,  and  emerged  from 
the  side  of  the  thorax  between  the  third  and  fourth  ribs,  a  little  more 
than  three  inches  external  to  the  orifice  of  entrance  (on  the  left  sioVj. 
The  wound  extended  through  the  parietes  of  the  chest  without  injuring 
the  lung  or  pericardium.  For  two  or  three  minutes  the  hemorrhage 
was  somewhat  profuse,  but  it  ceased  spontaneously ;  the  degree  of  shock 
was  severe.  After  the  hemorrhage  had  ceased,  the  man  wns  transferred 
in  an  ambuhmce  to  hospital  at  Chattanooga. 

For  ten  days  the  case  progressed  favorably  (the  wound  looked  well, 
but  it  was  thought  the  patient  was  scorbutic),  with  every  prospect  of 
recovery  ;  but  while  the  patient  was  in  the  act  of  drinking  water,  cough- 
ing was  excited,  and  hemorrhage  supervened.  Kflbrts  were  mode  by 
the  attending  surgeons  to  arrest  the  bleeding,  by  means  of  styptics, 
compression,  etc.,  but  without  success.  No  attempt  was  made  to  place 
a  ligature  upon  the  vessel.  The  patient  died  from  exhaustion,  on  the 
night  of  the  twelfth  day  after  he  wxs  wounded.  There  were  no  positive 
evidences  of  internal  hemorrhage. 

J*ott-mortetn  examination  made  twelve  hours  after  death.  A  small 
piece  of  bone  had  been  gouged  out  of  the  edge  of  the  sternum ;  no 
fracture  of  sternum  or  ribs ;  pleura  costalis  cut  through  to  the  extent 
of  nearly  one  inch  ;  internal  mammary  artery  severed  ;  pleura  pulmo- 
nalis  and  lung  uninjured.  The  pleural  cavity  contained  a  clot  of  blood 
weighing  eighteen  ounce t. 

Is  it  not  highly  probable  that  ligature  of  the  internal  mammary  nr- 
tery  would  have  saved  the  life  of  the  patient,  as  ligature  of  that  vessel 
practicable,  and  the  attending  circumstances  favorable  r 


Comment*.  —  I  believe  that  the  question  raised  above  by  Dr. 
Clendeniti,  should  be  answered  affirmatively.  And  why,  let  me 
ask,  was  the  bleeding  vessel  not  searched  for  and  tied  when  the 
secondary  hemorrhage  occurred,  in  this  case?  The  reply  to  (Hi 
inquiry  is  contained  in  the  report  of  the  case,  and  is  clothed  in 
these  words ;  "  Efforts  were  made  by  the  attending  surgeons  to 
arrest  the  bleeding  by  means  of  styptics,  compression,  etc.,  but 
without  success."  The  truth  of  the  matter  is  that  inefficient  EMM! 
were  employed  for  the  purpose  of  arresting  the  hemorrhage  in  this 
case,  and  the  means  that  might  have  proved  effectual  in  controlling 
it  were  utterly  neglected.     The  only  ei  1 1  appears  to  have 

been  produced  by  the  use  of  styptics  und   pressure,  wus   diwitoo* 
to  cause   the   blood  to  flow  internally   instead  of  exter-   «•  uf.tjp- 
nally,  and  thus  to  accumulate  in  the  pleural  cavity.    At  mam 
the  same  time  the  secondary  hemorrhage  must  have  been  profuse,  for 
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it  made  its  appearance  on  the  tenth  day,  the  patient  died  on  the 
night  of  the  twelfth,  and,  on  milking  an  autopsy,  acoagulum  weigh- 
ing eighteeu  ounces  was  found  in  the  pleural  cavity.  It  would 
have  been  well  for  this  patient  if  such  agents  for  the  relief  of  sec- 
ondary hemorrhage,  arterial  in  character,  as  styptic*  and  pressure, 
had  never  been  heard  of,  for  then  the  attending  surgeons  would 
have  been  compelled  to  search  for  and  tie  the  bleeding  vessel,  and 
thus  his  life  would,  in  all  probability,  have  been  saved.  It  seems 
to  me  passing  strange,  that  the  relation  in  which  the  employment 
of  styptics  and  compression  stands  to  the  employment  of  dn 
ligature  for  the  arrest  of  secondary  hemorrhage,  arterial  in  char- 
acter, especially  if  it  be  profuse,  should  ever  be  overlooked  by 
the  surgeon.  The  reader  must  pardon  me  for  stating  in  this  place 
what  I  believe  that  relation  to  be,  namely,  the  former  should  never 
be  employed  for  the  arrest  of  profuse  secondary  arterial  hemor- 
rhage, unless  the  ligature  has  failed  to  control  the  bleeding,  or, 
from  some  inherent  reason,  cannot  be  applied  with  safety  to  the 
patient.  Styptics  and  pressure  should  bo  used  for  the  arrest  of 
thnt  form  of  hemorrhage,  not  from  choice,  but  as  remedies  of 
pediency  and  of  Inst  resort. 

A  single  remark  should  be  made  with  regard  to  the  prim 
hemorrhage  which  occurred  in  the  foregoing  case.  Although  it 
was  rather  profuse,  for  two  or  three  minutes,  it  ceased  spontane- 
ously, because  the  vessel  from  which  it  came  (the  internal  mam- 
mary artery)  had  been  completely  divided  by  the  projectile,  and 
thus  was  in  a  condition  to  permit  occlusion  of  the  bleeding  orii! ■•>• 
to  spontaneously  occur. 

The  next  case  is  very  interesting,  instructive,  and  important. 
In  it  the  external  carotid  artery  was  probably  severed  by  a  pistol- 
ball.  The  history  of  it  has  been  contributed  by  Dr.  San  ford  B. 
Hunt,  late  Surgeon  U.  S.  Volunteers,  also  formerly  Professor  of 
Anatomy  in  the  University  of  Buffalo. 

Case  XXVIII.  External  Carotid  Artery  wounded,  probably  divided 
by  a  Pistol-hall ;  Hemorrhage  proj'ute,  but  arretted  by  Compreuion  ap- 
plied in  the  Wound,  and  did  not  return  ;  Patient  made  a  Good  Becoeery. 
—  At  San  Antonio,  Texas,  in  the  month  of  August,  186  J,  Lieutenant 
Van  QsMOB  of  the  18th  N.  Y.  Cavalry,  was  accidentally  wounded  by  a 
pistol  in  the  hands  of  a  comrade.  The  muzzle  of  the  pistol  was  not 
more  than  three  feet  from  the  point  of  the  entrance  of  the  ball,  which 
was  on  the  right  side  of  the  neck,  immediately  opposite  the  superior 
border  of  the  thyroid  cartilage,  and  directly  over  the  origin  of  the  exter- 
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nil  carotid  artery.  The  point  where  the  ball  escaped  was  on  the  poste- 
rior part  of  the  neck.  The  hemorrhage  was  great,  being  sufficient  to 
render  him  very  pallid  and  faint,  but  was  promptly  checked  by  an  intel- 
ligent bystander  b\  compression  ellVcted  with  the  thumb  applied  in  tlie 
wound.  The  first  surgeon  to  reach  the  case  was  Dr.  Settle,  fornu  rly 
Medical  Director  of  the  Confederate  Army  in  Texas.  On  withdrawing 
tin*  compression,  as  Dr.  Settle  informed  me,  the  hemorrhage  was  re- 
newed, a  stream  of  blood,  as  large  as  a  crow-quill,  being  thrown  through 
the  centre  of  a  partially  formed  clot,  to  a  distance  of  more  thnn  two 
feet,  per  tnltum.  It  must  have  been  over  an  hour  after  the  wound  M8 
inflicted  when  I  saw  him.  On  again  withdrawing  the  compression,  no 
hemorrhage  occurred.  It  was  then  10  o'clock  x:  u. ;  the  patient  lay  on 
the  ground  out-of-doors,  good  light  could  not  be  procured,  and  it  was 
decided  to  defer  the  operation.  An  assistant  surgeon  was  left  with  the 
patient,  the  instruments,  etc.,  were  put  in  readiness,  and  I  expected  to 
ligate  the  common  carotid  next  morning,  or  perhaps  during  the  night. 

Next  morning,  however,  the  clot  was  firm,  no  hemorrhage  occurred, 
and  the  policy  of  delay  was  adopted.  About  the  eighth  day  the  clot 
softened  and  came  away  without  hemorrhage;  the  wound  rapidly 
healed  with  hardly  any  perceptible  suppuration  (the  ball  had  passed  out 
posteriorly),  and  complete  recovery  resulted  without  operative  proce- 
dure. After  recovery  there  was  no  puliation  in  the  temporal  artery  of  that 
tide,  and  $om4  coldneu  and  numbness  of  the  face  exittedfor  a  time. 

Comment*.  —  This  case-  gives  us  a  good  idea  of  the  great  value 
of  pressure  for  the  temporary  control  of  curtain  forms  of  Inc(l 
primary  hemorrhage.     There  is  good   reason  to  believe   ?*,£"'* 
that   if  pressure  had   not  been  promptly  applied  in  this  JSK 
ease,  the  patient  would  have  bled  to  death  before  surgical  <,rbl~d,0«' 
assistance  couM  li:m-  Urn  iirmi^lit.  tn  him.     Thais  is  also  a  strong 
similarity-  between  this  case  and  that  of  (ii-in-ral  Arrighi,  Duke  of 
Padua,  which  was  related  by  Baron  Larrey,  and  has  been  referred 
to  in  another  part  of  this  essay.  That  officer  was  struck  in  the  neck 
by  a  mnsket-ball  at  St.  Jean  d'Acre.     It  wounded  his  right  carotid 
artery,  the  hemorrhage  was  very  profuse,  and  he  mast  have  died  on 
the  spot  if  a  soldier  had  not  had  the  presence  of  mind  to  arrest  the 
hemorrhage   by  introducing  his  two  fore-fingers  into  the  wound, 
and  keeping  them  there,  until  Larrey  arrived,  and  tied  the  vessel. 
Our  case  alao  shows  us  the  method  in  which  pressure  can   be 
most  effectually  employed  for  the   temporary  arrest  of  hemorrhage 
occasioned  by  gunshot  wounds  of  arteries  having  a  considerable 
size.     That  method  consists  in  the  introduction  of  the  fingers  or 
the  thumb  into  the  wound  in  order  to  directly  compress  the  orifice 
orifices  in  the  bleeding  vessel.     In  this  way  the  bleeding  can, 
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for  the  most  part,  be  arrested  with  promptitude,  with  cortainty,  and 

with   the   rrorii'Iitmv   of  compar.it ively   link'    phyneal    '■'■ 

only  a  small  amount  of  pressure   is  required  to  arrest  the  flow  of 

U I.  provided  it  is  applicil   directly  to  the  orifice  in  the  wounded 

vessel.    I  say  again  that  in  this  way  the  hemorrhage  produce' 
gunshot   wounds  of  arteries  in   the  neck,   nxilla.  and  exii 
ran   generally   he  controlled  until    surgical  assistance   can  bo  ob- 
tained, and  the  Weeding  vessel  properly  secured  by  ligature.     Tl&l 
remark  is  made  with  reference  more  esj>ecially  to  military  practice. 
The  circumstance  that,  in  this  case,  the  hemorrhage  did  not  return 
after  it  had  been  arrested  by  pMsMN  applied  in  the  wound,  to  the 
bleeding  orifice,  by  introducing  the  thumb,  denotes  that  the  inj 
vessel  had  been  completely  divided  by  the  bullet. 

In  the  foregoing  account  of  gunshot  wounds  of  arteries,  we  have 
HumniaTT  of  related  or  mentioned  twenty-three  cases,  of  which  all  but 
^tltsm-  one  occurred  in  the  late  war  in  this  country.  In  all  of 
<.f  «iZrio«.      them  the  injured  vessel  had  a  largo  size. 

In  three  cases  the  artery  was  only  partially  divided.     The  ves- 
sels which  sullen d  thU  lesion  were  the  axillary,  the  posterior  tH 
and  the  popliteal.     The   first  two  cases  terminated  futally  by  I 
Ul -luge,  but  the  last  recovered.     In  it  a  traumatic  aneurism  was 
formed  in  connection  with  the  wounded  popliteal  artery  ( I 
sel  hod  been  perforated  by  the  bullet),  the  thigh  was  amputated, 
ami  thus  the  patient  was  rescued  from  impending  death.      Besides 
these  three  cases  of  partial  n  of  important  arteries  by  gun- 

shot projectiles,  a  considerable  mm  her  of  iame 

nature  may  be  found  hither  on  in  ti 

In  the  remaining  twenty  cases,  the  injured  vessel  was  completely 
divided  hv  the  projectile.  In  all  but  three  of  those  twenty  caeee 
the  primary  bleeding  ceased  spontaneously. 

Of  these  twenty  cases  thirteen  died  and  bnt  seven  recove 
Of  the  whole  twenty-three  cases  fifteen  died  and  hut.  Dighl 
covered.     This  circumstance  illustrates  sufficiently  the  exce» 
gravity  of  gunshot  wounds  involving  large  arteries. 

Of  the  twenty  cases  wherein  the  wounded  vessel  was  completely 
divided  by  the  bullet,  the  femoral  artery  was  the  seal  'jury 

in  five  imtfeucea,  <>f  which  all  died;  th*  popliteal  in  fimr  instances 
of  which  two  died  and  two  recovered  ;  the  posterior  tibial  in  two 
instances,  of  which   both   died ;  the  axillary  in  tout  ,  of 

i  two  dJ  ■••<>  recovered  ;  the  brachial 

stances,  of  which  one  died  and  two  recovered ;  the  internal  mam- 
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in  one  instance  which  proved  fatal ;  iukI  the  external  carotid 
in  one  instance  which  ror.. 

Of  the  thirteen  fatal  canes  in  which  the  artery  was  severed,  two 
lied   of  primary   hemorrhage,  two  of  secondary  hemorrhage,  five 
gangn  ■  of  gangrene  aiul  secondary  hemorrhage,  one  of 

i  two  of  exhaustion. 
There  mt  in  all  eight  OMH  of  consecutive  gangrene,  of  which 
bat  two  were  saved,  and  they  by  amputation  of  the-  thigh.     The 
vessel  injured  was  tlie  |»opliteal  artery.1 

Oi  mm  of  consecutive  gangrene,  the  femoral  artery 

was  the  seat  of  the  traumatic  lesion    which  produced  it  in  two 
cases  of  the  five  related,  wherein  that  vessel  was  completely  di- 
Jcd,  the  poi  the  fottrCBBM  iio'iitiuiinl,  the  pos- 

terior  tibial  in  both  of  the  two  cases  reported,  utd  ilie  axilla  i\   in 
one  ■  ises  reported.     Of  the  eight  cases  of  consecutive 

ene,  produced    by  gunshot  severance  of  arteries,  seven  oc- 

in  the  lower,  and  but  one  in  the  upper  extremity. 
e  analysis  of  the*  towi  that  gunshot  wounds 

ividing  large  arteries  are  not  only  very  dangerous  to  lifts,    but 
it  they  occasion  death  in  certain  determinate  ways,  the  most  bu- 
rnt of   which    are  primary    hemorrhage,    secondary   «u«*«t...i 
rinorrhage,  and  consecutive  gangrene.  It  shows  further,  trtujiar*. 

~ »  '  b       fr  ...  ,  .       "-tori*.  '"7 

gangrene  destroys  more  patients  belonging  to  tins  «■*■ 
category  than  all  the  forma  of  hemorrhage  taken  together.3   I  con- 
that  when    this  result  was  first  obtained   from  the  study  of 
Bse  twenty  cases  it  surprised  me  somewhat,  but,  after  reflecting 
n  it,  I  do  not  perceive  any  good  reason  why  it  should  be  con- 
sidered ■  al,  and  why  it  will   not  substantially  obtain  in  a 
till  larger  collection  of  cases  wherein  important  arteries  belonging 
to  the  extremities  are  severed  by  gunshot  projectiles. 

Ai  this  subject  possesses  much  importance,  the  writer  has  taken 
some  pains  to  collate  Mr.  Guthrie's  experience  concern- 
ing gangrene  following  gunshot  wounds  of  blood-vessels. 
It  appear*  that  ho  saw  seven  cases  belonging  to  this  cate- 
gory in  military  practice.  In  three  of  them  the  popliteal 
artery  *»a*  the  vessel  involv.  ■  1.  1 1  i  wo  of  these  three  cases, 
it  was  lot  'kv-etion  that  the  popliteal  artery  was  completely 

divided ;  but  in  the  other  case  it  is  only  surmised  that  tho  wound 
of  the  popliteal  artery  was  in  the  nature  of  a  complete  division  of 
it,  as  no  autopsy  was  made.  In  the  remaining  four  cases  it  is  be- 
lieved that  tho  femoral  artery  was  wounded  by  u  musket-ball  in 
:.  Cm*  No.  XVI.  I  Btulc-ddd  btnorrb**  ttctpwd.    Sm  pp.  19. 13. 
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every  instance-  In  one  of  them  the  occurrence  of  secondary  hen* 
orrhnge  made  it  necessary  to  secure  the  bleeding  vessel  at  the  pl»ce 
of  injury.  On  cutting  down  upon  it  in  that  situation,  it  was  found 
that  tin-  femoral  artery  and  vein  were  wounded,  "the  former  being 
half  destroyed  in  its  circumference."  "  A  ligature  placed  above, 
and  another  below  the  wound,  secured  both  artery  and  vein,"  and 
arrested  the  bleeding.  On  the  third  day  afterwards  Ot  Q  tirieatinn 
was  evident,  "  and  on  the  fourth  at  mid-day  he  died,  the  limb  up  to 
the  wound  bemg  '•'■ir/'i  n"  in  a  r/n iii/rewmt  ttaU.U  ' 

In  another  case  possessing  very  great  interest,  both  the  femoral 
artery  and  vain  had  sustained  a  contused  wound  from  a  musket- 
ball.  This  soldier  was  wounded  on  the  10th  of  April,  and  on  the 
night  of  the  2o*th,  he  died  of  consecutive  gangrene.  Dissection 
showed  thai  the  ball  had  passed  between  the  artery  and  the  vem  ; 
that  the  coats  of  the  vein  were  but  little  injured,  and  those  of  the 
artery  not  destroyed  in  substance,  although  wounded  ;  that  the  ar- 
tery was  much  contracted  in  size  at  this  spot,  filled  with  coagulated 
blood,  both  above  and  below  it,  and  completely  impervious ;  that 
the  vein  was  also  filled  with  a  coagulum,  both  above  and  below 
the  wound,  and  totally  impassable.2 

In  the  third  case  the  nature  of  the  injury  sustained  by  the 
femoral  artery  is  not  known,  because  no  dissection  was  made ;  and 
in  the  fourth  case  it  was  found  that  the  wounded  artery  M  had 
yielded  by  ulceration,  not  having  been  cut  in  the  first  instance."* 

Of  these  seven  cases  of  consecutive  gangrene,  connected  with 
gunshot  wounds  involving  the  femoral  and  popliteal  arterit 
appears  that,  so  far  as  known,  the  vessel  was  completely  divided  in 
but  two  instances,  both  of  which  pertain  to  the  popliteal  artery. 

It  also  appears  that  every  one  of  these  seven  cases  of  consecu- 
tive gangrene  witnessed  by  Guthrie  in  military  practice  proved  fatal. 
Amputation  was  resorted  to  in  two  instances,  but  without  avail. 

Guthrie  also  states  that  he  has  seen  thrco  cases  of  mortification 
following  wounds  of  the  femoral  and  popliteal  arteries  in 
London.  In  one  of  them  the  femoral,  and  in  two  of 
tin  in  the  popliteal  artery,  was  the  injured  vessel.  All  of 
them  proved  fatal  by  the  extension  of  the  gangrene.* 


It  should  also  be  stated  before  we  dismiss  this  branch  of  the  sub- 
ject, that  one  of  the  most  important  of  the  reasons  for  the  great 
fatality  which  attends  consecutive  gangrene  produced  by  wounds 

1  Vide  DUt<t4tt  art  Injuria  of  ArUritj,  rp.  936,  938,  987.  »  Op.  eil.  pp.  241,  949. 

»  Op.  cil,  p.  943.  «  Op.  «*,»>  945. 
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arteries,  is  the  fact  that  a  distinct  line  of  separation  is  but  seldom 
formed  m  such  eases.  This  circumstance  was  also  noticed  by 
Gnthrie.  The  consequence  of  it  is,  that  the  veins  which  proceed 
from  the  gangrenous  part  towards  the  trunk,  being  not.  closed  or 
obliterated  u  they  would  be  if  a  lino  of  separation  were  formed, 
couvey  the  decomposing  blood  from  the  gangrenous  part,  and  pour 
it  into  the  current  of  the  general  circulation.  Thus  systemic 
poisoning  of  a  septic  character  is  produced,  and  the  patient's  life  is 
destroyed  thereby- 

In  taking  a  comprehensive  view  of  the  subject  of  gunshot  wounds 
of  arteries,  it  appears  that  cases  of  partial  division  of  the  PnrtU|  d|. 
tube  come  under  the  surgeon's  notice  much  more  fre-  JSJ^'" 
quently  than  cases  of  complete  division,  at  least  so  far  J£M'; 
as  the  important  vessels  are  concerned.  Thus  Dr.  Otis  %££m 
states :  **  In  the  few  eases  of  primary  gunshot  lesions  of  "lT,^;h.n 
the  arteries  that  come  under  treatment,  it  was  usually  °amr'M*- 
found  that  only  a  portion  of  the  calibre  of  tin-  vessel  had  been 
carried  away,  and  tliat  retraction  had  been  thus  prevented.  But 
forty-four  cases  are  entered  on  the  records." ' 

Treatment,  of  Gunshot  Wounds  of  Arteries.  —  With  regard  to 
treatment,  the  same  writer  remarks  :  "  In  most  of  them  i*.  ou«  m 
ligatures  were  placed  above  and  below  the  seat  of  injury ;  pm.t.<.« 

....  ,  .  ,  .      .  wnuniii  of 

but  in  a  few  instances  the    main   trunk  was  tied  at  a  •«•*«•. 
distance,  and   amputation   was    practiced  when    the    bleeding   re- 
curred.    Twenty  of  the  forty-four  eases  terminated  fatally.3 

Considering  the  great  fatality  which  attends  the  wounds  «>f  large 
or  otherwise  important  arteries,  the  chief  indication  to  be  a.„ «„,•••  *b- 
followed  in  their  treatment  is  to  obviate  the  tendency  to  £,r«i"nJ'ut_ 
deatb.  When  the  main  artery  of  a  limb  has  been  opened  JpoL 
or  severed  by  a  gunshot  missile,  tho  question  of  most  practical  mo- 
ment is,  not  how  to  save  the  patient's  limb,  but  how  to  savo  the 
patient's  life.  Now,  in  cases  belonging  to  this  category,  death  is, 
for  tlie  most  part,  produced  either  by  primary  hemorrhage,  or  by 
consecutive  gangrene,  or  by  secondary  hemorrhage.  For  the  per- 
manent arrest  of  hemorrhage,  both  primary  and  secondary,  our 
chief  reliance  should  be  placed  upon  tying  the  bleeding  vessel  on 
both  sides  of  the  orifice  in  its  walls,  that  is,  at  the  place  of  injury. 
When  this  is  not  practicable,  the  main  trunk  should  be  secured  by 
ligature  at  the  nearest  available  point. 

With  regard  to  consecutive  gangrene  in  such  cases,  amputation 
«  Tick  Clreafar  No.  (J,  p.  39.  »  Vid«  Circular  No.  6,  p.  89. 
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affords  almost  the  only  chance  of  taring  the  patient,  and  thai 
chance  is  very  small  indeed,  unless  the  operation  is  performed  sea- 
sonably, that  is,  at  a  very  early  period.  If  we  wait  for  a  line  of 
separation  to  form,  we  generally  wait  until  it  is  too  late  to  save  the 
patient  by  tIiih  or  any  other  expedient. 

When  the  main  artery  of  either  of  the  extremities  is  wounded 
in  connection  with  gunthA  fracture  of  the  corresponding  bone,  the 
case  presents  a  much  more  serious  aspect  on  that  account.     Even 
when  dangerous  hemorrhage  does  not  occur,  or  has  been  arrested 
by   ligature,  the  risk  of  consecutive  gangrene  is  very  much  in- 
creased  by  this   complication,  especially  in  the   hnctr   atrmity. 
When  the  femoral  or  the  popliteal  artery  is  wonnded,  and  the 
h  bone  broken,  or  the  knee-joint  injured,  by  a  gnnahot  projec- 
tile, I  believe  it  is  always  advisable  to  amputate  without  delay, 
because  consecutive  gangrene  is  almost  certain  to  occur  if  the  limb 
is  not  cut  off,  and  because  the  prfonnanco  of  the  operation  during 
the  primary  period,  wmild  be  much  more  likely  to  be  attended  with 
success,  than  its  jwrformance  during  the  secondary  period,  or  after 
gangrene  has  commenced.     When    the   posterior  tibial  artery  is 
Wounded,  and  the  bones  of  the  leg  broken  by  gunshot  Union.  I  be- 
lieve it  is  also  generally  preferable  to  employ  primary  amputation, 
but  especially  in  military  practice  in  the  field.     In  civil  life,  how- 
ever, where  the  circumstances  are  usually  much    more  favorable 
for  conducting  the  after  treatment,  it  may  be  advisable  to  attempt 
to  nave  the  leg  when  only  one  bone  is  broken,  the  comminution 
not  extensive,  and  the  laceration  of  the  surrounding  soft  parts  not 
great.     In  such  a  case  occurring  under  circumstances  favorable  for 
the  treatment,  it  may  be  advisable  to  properly  secure  the  bleeding 
vessel  in  tin*  wound,  and  then   treat  the  case  as  a  gunshot  fracture. 

In  gunshot  fractures  of  the  humerus,  accompanied  by  wound  of 
the  brachial  artery,  the  chances  of  treating  the  case  successfully, 
without  amputation,  are  generally  much  greater  than  in  corre- 
sponding lesions  of  the  lower  extremity.  When  the  broken  hume- 
rus is  but  little  comminuted,  the  soft  tissues  surrounding  it  but 
little  torn,  and  the  accompanying  nerves  uninjured,  it  is  generally 
advi*:ible  to  prnperK  tie  the  arterv  in  tin-  v.  mind,  find  attempt  to 
save  tlic  limb.  Rut  when  the  comminution  is  extensive,  and  the 
ration  of  the  soft  structures  great,  primary  amputation  should 
bo  performed.  In  gunshot  fractures  of  the  fore-arm  associated 
with  corresponding  wounds  of  arteries,  however,  it  is  but  seldom 
necessary  to  amputate,  unless  the  elbow-joint  is  injured ;  in  snch  a 
case  it  is  generally  advisable  to  amputate  without  delay. 


INCISED   W0UND3    OP    ABTEB1E3. 


81 


Again,  when  a  gunshot  wound  of  the  femoral  or  the  popliteal 
artery  is  attended  with  corresponding  lesion  of  tho  vein,  tho  bone 
being  uninjured,  primary  amputation  should  always  be  pcrformeii.1 


».  ixcrsED  wouxds  or  arteries. 

Importance  of  th«  Subject-  —  How  Inciaed  Wound,  of  the  Arterin.  are  inflicted.  —  OlaJMiS- 
eaUioai  of  tries*  Wonnda. —  L  Parti*]  Division. —  2.  Complete  Division. —  3.  Division  of  the 
Shtath  and  External  Coat  alone.  —  Inciaed  Wound •  of  Arteries  more  prone  to  bleed  than 
the  other  Forma  of  Vaacularlnjiirr.—  It  is  more  difficult  to  stop  the  IT1»atl  nag  arlHl  Artnriea 
arr  partially  diridml   by   LncJeSjd  Wound*,   than   nlun  ion   i»  iiituplnte. —  I'mici- 

ple*  on  which  the  Treatment  should   be  conducted   when  a  Small  Artery  i*  pattlall 
Tided  by  a  Catting  Instrument-  —  A  Cue  in  which  the  Brachial  Artery  wa«  rut  about 
half-way  through  by  a  Sabre  Thrust  near  it'  Origin)  lii-mnrrhai;*  prnfimr,  hut  uiinirdiateirjr 
arrvated  with  an  Exteinporaneou*  Tourniquet;  the  Vuaaail  wan  tied  on  both  Side,  of  the 
Orifice  in  its  Wall,  with  a  Good  Reault.  —  An  Important  C««c,  in  which  the  Occipital  Ar- 
buy  ww  wounded;  fatal  Twenty-three     Days  afterward*  frnm   9/tptHti   BtnOrriaBgaa, 
although  tb«  Common  I'arolnl  had  l>c»u  tied.  —  If  the  Artery  had  happened  l»  bo  com- 
pletely dividrd  in  this  Caa*,  it  ia  probable  that  Preaaure  would  have  controlled  the  Bleed- 
ing i  th«  Reaaooa  atated.  —  On  tht  Phenomena  produced  by  the  Partial  EM 
Artery  with  a  Sharp  foeilUlarSnt.  —  Couownhjig  the  I'lan  of  Treatment  » lui-li  •ImuUI  ha 
employed  when    Artenea  ara   wounded    with   Sharp   Instrument*. — A   Cat*  of  Inciaed 
Waiiad  of  the  Arm  involving  the  Axillary  Artery;  Profuse  lleniorrtiarte  which  MB 
■  n»l  Times;  the  Subclavian  wa»  then  tied |  Recovery. —  Iu  thin  (:«..•  MM  BulMtal 

Operation  succeeded But  il  often  fails  in  Similar  Caae»,  cither  fn>m  »   Iff ■Inrn  of  tb» 

BUeditig,  or  front  tlir  Occurrence  <A  C OB •■i.'i -utive  Gangrene.  —  The  Old  Opantimii   i.  pn- 

*«mlly  to  be  preferred  in  audi  Caaeta A  Ca»e  of  Inciaed  Wound,  completely  dividing  the 

Brachial  Artery  near  iu  Origin;  Death  from  I*rimary  Hemorrhage  in  between  Fifteen  and 
Twenty  Minutes. — A  Caee  of  Inciaed  Wound  of  the  Throot  severing  the  External 
Carotid  Artery,  Death  in  about  Twenty  Minutes  from  Hemorrhage.  —  A  Case  in  which 
the  Popliteal  Artery  waa  fevered  with  a  Sabre.;  Traumatic  Aneurism  was  produced; 
treated  by  the  Old  Method;  Death  eom«  Time  afterwards  from  Pyemia. —  A  Caw  of 
Hernial  Aneurism  of  the  Brachial  Artery,  produced  by  an  tncuvod  Wound  of  iu  External 
Coat.  — Description  of  Hernial  Aneurism.  —  Remarks  concerning  Hernial  Aneurism. 
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Arteries  of  great  importance  are  not  "infrequently  wounded  by 
cutting  instruments.  Chief  among  the  dangers  which  important* 
attend  incised  wounds  in  general  is  the  hemorrhage  that  jwi. 
occur*  win.- it  Uood-veasela  of  considerable  size  are  opened  in  this 
way ;  and  this  danger  is  usually  proportionate  to  the  magnitude 
and  inaccessibility  of  the  injured  vessel.  The  subject  of  hemor- 
rhage from  incised  wounds  of  arteries  is  also  of  great  interest  to 
the  surgeon,  because  in  a  large  majority  of  all  the  cases  of  homicide 
or  suicide  in  which  death  ia  produced  by  loss  of  blood,  that  occur 
so  frequently  in  civil  life,  wounds  of  important  arteries  inflicted  by 
cutting  instruments  arc  sustained.  The  same  remark  holds  true 
with  regard  to  most  of  those  accidental  injuries  in  which  death  is 
produced  by  hemorrhage. 

Incised  wounds  of  arteries  are  inflicted  with  knives  of  various 


1  Vide  Caaa  of  Christopher  Grow,  No.  XII.;  alto  Mr.  Guthrie'*  cum,  mentioned  on 
pp.  1T,11 


patterns  and  uses,  with  razors,  with  swords,  and  with  a  consider- 
now  iDri«4  a°lc  variety  of  the  edge-tools  that  are  employed  in  the 
«-"rt~  4»  mcdianic  art*.  These  wounds  are  also  inflicted  by  ac- 
inoicod.        cidents,  by  design,  and  in  war. 

When  arteries  arc  wounded  by  rutting  instruments,  the  lesion 
ciurfSoMaB  consists  either  of  partial  division  of  the  arterial  tulx?,  or 
vommi.  of  complete  division  of  said  tube,  or  the  sheath  and  the 
externa]  coat  alone  are  divided,  or  the  walls  of  the  tube  are  punc- 
tured. Hut  punctured  wounds  of  urteries  are  produced  by  other 
instruments  besides  cutting  ones,  and  therefore  this  form  of  injury 
constitutes  a  separate  class,  which  has  already  been  fully  consid- 
ered. 

Incised  wonnds of  arteries  are  more  prone  to  bleed  than  ctmtr.' -•■•■'. 
inctnd  or  lacerated  or  gunshot  wounds  of  arteries.  The  hemor- 
»n»Mr.         rhajie  but  seldom  ceases  spontaneously  when  large  arteriei 

Eon.  la  °  ,    ,  *  ,  .         ,      • 

««u.  arc  severed   by  cutting   instruments  unless  death  is  at 

hand.  But  the  bleeding  from  contused  and  lacerated  and  gun- 
shot division  of  arteries,  having  a  similar  size,  not  unfrequently 
stops  of  itself,  as  we  have  already  shown.  Incised  woutids  of  ar- 
teries are  characterized  as  a  class  by  excessive  hemorrhage,  and 
they  are  more  liable  as  a  class  to  produce  death  by  primary  Weed- 
ing than  any  other  form  of  vascular  injury. 

When  a  small  artery  is  but  partially  divided  by  a  cutting  instru- 
ment, it  is  always  more  difficult  to  stanch  the  hemorrhage  than  it 
is  when  the  vessel  is  completely  divided.  Thus  in  abstracting  blood 
from  the  temporal  artery  (arteriotomy),  when  it  becomes  necessary 
to  arrest  the  sanguineous  flow,  the  first  thing  to  be  done  is  to  divide 
the  artery  completely  at  the  place  where  it  has  been  opened,  and 
then  a  moderate  amount  of  pressure  applied  at  the  place  of  divis- 
ion will  generally  suffice  to  arrest  the  bleeding  permanently.  But 
if  the  division  of  the  artery  bo  not  completed  in  such  a  ease,  if 
pressure  be  applied  for  the  purpose  of  arresting  the  outflow  of 
blood  while  the  arterial  tube  is  still  only  partially  divided,  then  it 
generally  follows  that  either  a  traumatic  aneurism  is  formed  at  the 
scat  of  the  wound,  or  a  scries  of  secondary  hemorrhages  occur 
which  may  place  the  patient's  life  in  jeopardy,  even  where  an  ar- 
tery so  small  as  the  anterior  branch  of  the  temporal  jb  the  vessel 
involved  in  the  traumatic  lesion.  In  cases  of  incised  wounds  of 
arteries  where  the  vessel  is  small  in  point  of  size,  the  first  thing  to 
Tnaturai  be  done  for  the  purpose  of  arresting  the  hemorrhage  from 
•rj-fj  i.|-r-  it  if  it  happens  to  be  but  partially  divided,  is  to  complete 
•«  the  division.    Thus  we  perceive  that  the  treatment  of 
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incised  wounds  of  arteries  must  be  conducted  on  principles  some- 
what different  from  those  which  obtuin  in  the  case  of  contused  and 
lacerated  and  gunshot  wounds  of  the  blood-vessels.  Hemorrhage 
from  incised  wounds  of  blood-vessels  is  less  likely  to  cease  spon- 
taneously than  hemorrhage  from  the  other  forms  of  vascular  injury, 
and  hence  the  assistance  of  the  surgeon  is  more  likely  to  he  re- 
quired in  order  to  restrain  it  permanently. 

The  following  ease  afford*  an  excellent  example,  in  which  the 
brachial  artery  was  cut  about  half-way  through  its  cali-  BfmrllU,  „. 
bre,  near  its  origin,  by  a  sabre-thrust.  The  wound  wan  jyrby"untl" 
inflicted  by  an  old  soldier  while  in  the  discharge  of  his  »b">-ll>™"- 
duty.  Seeing  the  hemorrhage  arterial  in  character,  he  anvstod  it 
promptly  by  the  application  of  an  extemporaneous  tourniquet,  and 
the  patient  was  sent  to  hospital.  After  arriving  there,  although 
the  wound  diil  Dot  Meed  at  the  time,  he  was  treated  by  his  attend- 
ing surgeon  in  such  a  way  as  to  save  his  life  from  peril,  and  to 
cause  his  recovery  in  the  smallest  possible  space  of  time.  This 
was  related  to  the  writer  by  Professor  J.  W.  S.  Gouley. 


Case  XXIX.  —  Incited  Wound  of  Brachial  Artery  near  its  Origin, 
inflicted  tcitlt  a  Sabre  ;  Hemorrkaije.  prxifusc,  but  arrested  immediately  with 
an  Extemporaneous  Tourniquet ;  tied  the  Vessel  on  both  Sides  of  the  Gr- 
in its  Walls  \rith  a  Good  Result.  —  Private  John  Williams,  Company 
A,  6th  PeniiKvhatiia  Cavalry,  aged  2<i,  wits  admitted  to  the  E  Street  U. 
S.  Army  General  Hospital  (Washington  Infirmary)!  September  20, 
1861,  about  one  hour  after  having  been  wounded  by  a  sabre-thrust  in 
upper  part  of  left  arm,  while  resisting  arrest  for  drunkenness  and  in- 
subordination, as  was  reported. 

The  weapon  penetrated  the  arm  from  without  inward  and  backward, 
in  such  a  way  as  to  transfix  the  biceps  muscle,  and  wound  the  brachial 
artery  about  one  ineh  below  its  origin.  Very  considerable  hemorrhage 
occurred  in  jets  at  the  time  ;  it  was,  however,  promptly  arrested  by  the 
application  of  an  extemporaneous  tourniquet,  made  by  tying  a  handker- 
chief around  the  arm  above  the  wound,  and  twisting  it  tightly  with  a 
piece  of  wood  inserted  beneath  it  He  consequently  did  not  present  an 
exsanguinated  appearance  when  he  reached  the  hospital.  The  external 
wound  was  situated  on  the  front  of  the  arm  near  its  upper  end,  and  was 
about  one  inch  in  length.  It  was  filled  with  coagulated  blood.  On 
loosening  the  tourniquet  bleeding  did  not  occur,  but  it  was  found  that 
there  was  no  radial,  nor  ulnar,  nor  brachial  pulse.  The  nature  of  the 
injury  could,  therefore,  not  be  mistaken. 

Dr.  Gouley  proceeded  to  tie  the  wounded  brachial  artery,  not  by  di- 
lating the  wound  that  already  existed,  but  by  cutting  directly  down  upon 
it  at  the  place  where  it  was  injured,  as  he  would  have  done  if  no  wound 
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of  the  soft  parts  ia  from  sad  to  the  oater  side  of  the  artery  had  been 
present.  He  found  the  arUry  eat  mim*  half-way  arras*,  in  •  nearly  trans- 
wte  direction,  about  ooe  inch  below  iU  origin  as  already  stated.  He 
secured  it  by  two  %Ut am,  of  which  ooe  was  appfied  on  the  proximal, 
■ad  the  other  on  the  distal  tide  of  the  orifice,  at  a  little  distance  from 
•aid  orifice.  He  cot  oat  the  pathological  specimen  then  lying  between 
the  two  ligatures,  and  subsequently  sent  it  to  die  Army  Medical  Mu- 
seum. Be  applied  the  proximal  ligature  first  One  of  the  ten* 
comites  was  wounded,  and  required  the  application  of  a  ligature  to  ar- 
rest the  bleeding  from  it.  Warm  dressings  were  applied  to  the  whole 
limb  for  the  purpose  of  maintaining  its  temperature. 

Next  day  the  hand,  fore-arm.  and  arm  were  swollen  and  (Edematous; 
applied  a  roller  bandage  evenly  and  carefully  to  the  swollen  parts. 

The  ligatures  (both)  were  removed  from  the  wound  of  operation  on 
the  eighth  day. 

The  swelling  lasted  a  considerable  time,  but  finally  disappeared.  It 
should  be  stated  that  the  patient's  habits  were  intemperate. 

October  16.  —  Twenty-six  days  after  the  wound  was  inflicted,  he  was 
discharged  from  the  hospital  cured. 

In  the  history  of  the  next  case  it  is  stated  that  the  occipital 
vno  of  tcry  was  wounded  by  a  stab,  but  we  are  not  inf< 
wo-*  ***  whether  the  vessel  was  only  partially  or  completely  di- 
vided. I  think,  however,  we  can  safely  infer  from  the  clinical 
history  of  the  case  that  the  severance  was  but  partial. 

Cask  XXX. —  Incited  Wound  of  Occipital  Artery  in  Occipital  Groove; 
fatal  Twenty-three  Dayi  afterwards  from  repeated  Hemorrhages,  although 
the  Common  Carotid  Artery  had  been  tied.  —  A  young  man  of  twenty- 
two  was  stabbed  behind  the  left  ear  in  a  fight,  and  half  an  hour  after- 
wards was  seen  by  a  medical  man.  He  was  then  pale  and  faint  from 
loss  of  blood.  The  wound  was  located  about  two  inches  behind  the 
auditory  meatus,  and  was  about  two  inches  in  length  by  one  inch  in 
depth.  The  bleeding  still  continued  in  feeble  jets;  but  pressure  with 
the  finger  applied  at  the  bottom  of  the  wound  controlled  it  complctcly- 
Not  succeeding  in  the  endeavors  made  to  grasp  the  artery  with  forceps, 
it  ma  resolved  to  treat  it  by  pressure.  The  wound  was  filled  with  lint, 
and  then  its  lips  were  approximated  and  secured  by  sutures.  This  pro- 
ceeding controlled  the  hemorrhage  for  five  days,  when  a  slight  bleeding 
occurred.  On  the  sixth  day  there  was  more  hemorrhage.  On  removing 
the  dressing  the  bleeding  was  very  profuse,  and  could  not  be  entirely 
arrested  by  pressure  with  the  finger  applied  in  the  same  way  as  before. 
The  common  carotid  of  that  side  (left)  was  then  tied,  and  the  bleeding 
ceased.  Three  days  afterwards  a  slight  hemorrhage  occurred  at  the 
original  wound.     Twelve  days  later  still,  hemorrhage  again  occurred 
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from  the  original  wound,  on  opening  which  it  was  found  that  the  Wood 
escaped  from  n  point  just  inside  of  the  mastoid  process  in  the  situation 
of  the  occipital  artery.  This  bleeding  was  treated  with  manual  com- 
pression  applied  unremittingly  by  the  attendants.  Two  days  subse- 
quently hi;  ciicd.  This  was  twenty -throe  days  after  the  infliction  of  the 
injury,  and  seventeen  days  after  the  carotid  wan  tied.  Convulsions  set 
in  eighteen  hours  before  death.  The  riy/tt  arm  and  right  kg  were  found 
to  be  paralyzed  ten  days  before  death,  or  teven  days  after  the  operation. 
The  wound  was  on  the  left  side,  and  the  left  carotid  artery  was  tied. 

J'uUaiion  teas  felt  in  the  left  temporal  artery  fiat  day$  after  On  opera- 
turn. 

The  pott-tnortem,  ten  hours  after  death,  showed  that  the  wound  had 
extended  in  between  the  mastoid  process  and  the  transverse  process  of 
the  atlas,  wounding  the  occipital  artery  in  its  passage  along  the  occipital 
groove  The  carotid  artery  was  perfectly  occluded.  Brain  apparently 
kvuUy.1 

Comment*.  —  It  is  probable  that,  in  this  case,  if  the  occipital  ar- 
tery had  been  completely  divided  at  the  outset  by  the  instrument 
which  inflicted  the  wound,  the  treatment  by  pressure  afterwards 
would  have  been  entirely  successful.  The  ends  of  the  divided 
▼easel  would  have  contracted  to  such  extent  as  to  diminish  their 
calibre  very  much,  and,  at  the  same  time,  they  would  have  been 
retracted  within  the  arterial  sheath  so  as  to  become  separated  from 
each  other  for  a  little  distance.  The  effect  of  contraction  of  the 
bleeding  orifices  would  be  to  diminish  the  size  of  the  hemorrhagic 
streams  in  a  corresponding  degree.  The  effect  of  retraction  of 
the  ends  of  the  divided  vessel  within  its  sheath  would  be  to  afford 
a  more  secure  lodgment  for  a  clot  of  blood  of  such  sort  as  would 
arrest  the  bleeding.  Now,  if  external  pressure  should  he  applied 
to  an  occipital  artery  thus  circumstanced,  at  the  place  of  injury,  it 
is  not  difficult  to  perceive  that  the  hemorrhage  would  probably  be 
completely  suppressed  at  once,  and  that  the  arrest  of  the  hemor- 
rhage would  also  be  likely  to  prove   permanent. 

Precisely  the  same  thing  would  have  happened  to  the  severed 
ital  artery,  as  we  see  take  place  in  abstracting  blood  from  the 
temporal  artery,  namely,  on  completing  the  division  of  the  vessel 
and  applying  pressure  at  the  place  of  operation  by  means  of  a  com- 
press and  bandage,  the  further  escape  of  blood  is  immediately  pre- 
vented, and  does  not  return. 

But  this  patient  was  not  blest  with  any  such  good  fortune.  He 
suffered  a  frequent  repetition  of  the  hemorrhage  frum  the  wounded 


occipi 


»  Vide  America*  Utdkal  Time*,  M»y  18th,  1881,  p.  »J0. 
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TtmeL  tail  ynsu\j  jihc  i»  Is  Jnm  x.     Aai  wiry,  let : 
^iin  iua  z\acK  '     Toe    miy  : 
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5W.  iie  ^iieni-.ttuina.  *rotnew£  iy  :ie  pncsnt  jfcimm.  of  m  ar- 
_  "vsTr  »ini  i  aar~:  Tnn-imiwt  jt»  a>  jtQosrisjgr :     Wbea 

2J5JU"iJ£  ^*  "r-^**^i  »  £.— jawr  :samr*iKseiy  a  ae  mm  of  one 
rnri^iwi*  *-r'r"^1  '-c'  *•  •-Jr.n.HTPrfUT*.  tie  w*iuni£  2?pes  open  in  such 
*"*■  k*iTM  -:  'reircine  srraJnr  in  saaoe.  ay  reason  of  the 

W.mi?ix  uf  V.rt  tv-utt"*-  j^,£  -iiiiacar  32T-S  3«uUX£QI2  CO  its  COatl. 
VT.'j^r.  the  t««n»  1i  :i~ jiaii  v<  roe  *tvitc  if  :oe  iai"  of  its  circum- 
ference, the  '.rjzizx  laacafei  a^  ejx-cigd  -x  o*ai  shape  from  the 
>kkt*z*x.  'K  zzjt  **~r.  -ta^ae.  -  W"a^r°-  tszee  3  jurats  of  the  artery 
are  'tirlrisd.  s&ft  »irp  which,  rwmrm  SCeWS  the  retraction  of  the 
under  part  'A  5c*  artery,  "-jcr  the  apcer  rnrs  are  separated  to  a 
cor. wie rahte  distance.  ~-^-?~z  »  each,  tne  shape  of  a  pen  cnt  for 
writing."  :  The  consequence  is.  toaz  in  the  case  of  an  incised 
woovi  of  an  artery,  the  «ze  of  the  hea>3criagse  scream  is  never 
lessened  by  a  dimhiation  in  the  calibre  of  the  Teasel  itself  from  the 
spontaneou*  contraction  of  its  mnscnLir  cua:.  for.  in  the  esse  «np- 
po**d,  no  ».nch  contraction  take*  place ;  and  retractioa  within  the 
•heath  being  impossible,  no  facility  is  afforded  for  the  lodgment  of 
a  clot  of  Uood  to  plug  op  the  bleeding  orifice  securely.  The 
farther  consequence  is,  that  in  cases  of  this  description,  when 
treated  by  prepare,  the  hemorrhage,  although  h  is  arrested  by  it 
for  the  time  being,  recurs  again  and  again,  until  the  patient's  life 
is  destroyed.  Such  is  precisely  what  happened  in  the  case  now 
under  consideration. 

The  treatment  best  adapted  for  the  relief  of  this  class  of  patients, 
Tr«im».i  therefore,  becomes  a  matter  of  great  importance.  If  re- 
£££  »V«  Jiance  Ik:  placed  upon  local  pressure  alone,  the  result  will 
liih^tinf  probably  be  fatal.  If  the  main  trunk  be  tied  at  a  distance 
iwtm'"'!.'".  from  the  scat  of  injury,  the  hemorrhage  will  be  apt  to  re- 
turn, and  in  the  end  destroy  the  patient,  especially  if  the  wounded 
artery  belongs  to  a  part  where  the  vascular  connections  by  anastomo- 
tic and  otherwise  are  as  free  as  they  are  in  the  head,  face,  and  neck. 
The  plan  of  surgical  treatment  most  likely  to  prove  successful  in  a 
cane  where  the  occipital  artery  has  been  partly  divided  by  a  cutting 
instrument,  as  it  was  in  the  case  now  under  consideration,  consists 
in  securing  the  bleeding  vessel  at  the  place  of  injury  by  two  liga- 
tures, one  of  which  should  be  applied  on  the  proximal,  and  the 

'  Quthric,  Dittotu  and  Injuria  of  Arlerzu,  p.  311. 
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other  on  the  distal  side  i>f  the  orifice  in  it.     Till*  plan  of  treat- 
ment, which  fa  dictated  by  reason  and  sanctioned  by  expert 
iraa  «n»j-  Professor  Gouley.  it  will  be  recollected,  in 

Que  of  Williams  (No.  XXIX.),  where  the  wounded  vessel  was 
very  much  larger  tlian  the  occipital  artery,  and  vtA  gratifying 
nieces*.  It  has  ftln  been  employed  in  DUty  similar  or  analogous 
instances  during  the  late  War  of  the  Rebellion  with  a  success  equally 
gratilyuig. 

Case  XXXI.  —  Incited  Wound  of  Arm  involving  the  Axillary  Artery  ; 
Profuse  Hemorrhage  \chich  recurred  several  Times  ;  Ligature  of  Subcla- 
vian Artery ;  Krwrery.  —  Dr.  H.  N.  Rcnnett  relates  the  following  case : 
A  man.  aged  20,  was  accidentally  stabl)ed  with  a  long,  narrow  knife,  the 
il  of  which  entered  on  the  posterior  and  outer  aspect  of  the  ami,  a 
abort  distance  above  the  insertion  of  the  deltoid,  passing  directly  upwards 
and  inwards,  a  distance  of  at  least  three  inches,  the;  edge  bdng  turned 
toward*  and  running  close  to  the  bone.  The  hemorrhage  was  profuse, 
and  Dr.  James  Baldwin  was  immediately  called.  Upon  his  arrival  the 
patient  was  already  faint  from  loss  of  blood,  and  it  was  not  dillicnlt  at 
this  time  to  arrest  the  bleeding.  A  roller  bandage  was  applied  the 
whole  length  of  the  limb,  and  a  firm  compress  over  the  wound.  There 
was  no  pulsation  in  the  radial  artery.  The  hemorrhage  remained  quies- 
cent several  days,  when  it  broke  out  with  renewed  force,  and  unmistak- 
ably arterial.  At  this  stage  of  the  case  Dr.  Bennett  first  saw  the  psi- 
The  whole  limb  was  now  swollen,  the  arm  being  to  considerable 
extent  infiltrated  with  blood,  while  the  fore-arm  and  hand  were  ojdenia 
toua.  The  wound  was  then  filled  with  the  persulphate  of  iron,  compres- 
sion being  continued  as  before.  The  hemorrhage  hod  now  another 
period  of  quiescence,  and  the  swelling  of  the  limb  materially  lessened, 
but  on  the  eighth  day  alter  the  application  of  the  styptic,  bleeding  again 
commenced,  with  still  greater  violence,  and  was  with  much  dlffl 
rested  by  compression.  The  limb  immediately  swelled  again,  and  the 
■dema  of  the  fore-arm  and  the  hsnd  was  greater  than  before.  The 
patient  was  now  suffering  the  constitutional  effects  of  loss  of  blood  — 
his  face  was  blanched,  his  appetite  poor,  and  his  pulse  frequent  and 
feeble.  Dr.  Bennett  believed  it  high  time  to  secure  the  patient  from 
further  hemorrhage,  if  possible,  and  with  thin  view  proposed  to  ligate  the 

avian  artery.     An  attempt  to  tie  the  wounded  vessel  by  foil- 
the  incision  (only  three  fourths  of  an  inch  in  width),  would  involve  the 
musclra  of  the  arm  to  an  unwarrantable  extent,  and  perhaps  also  im- 
portant  nerves.     Moreover,  it  was  quite  uncertain  as  to  what  artery  hod 
bc«  or  wawuttd:  and  the  anastomoses  about  the  shoulder  being 

quite  tree.  Dr.  Bennett  believed  the  ligation  of  the  subclavian  to  be  the 
most  Judicious  method  of  treatment 

r formed  the  operation,  October  12,   1&G2.  assisted  by 
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Dr.  Baldwin.  No  details  are  necessary,  as  the  vessel  was  tied  in  the 
usual  manner  and  place,  just  without  the  scalcni  muscles.  The  infiltra- 
tion of  blood  and  the  oedema  disappeared  almost  entirely  within  forty- 
eight  hours,  and  the  temperature  of  the  limb  was  easily  maintained  by 
an  envelope  of  flannel.  The  ligature  came  away  on  the  thirteenth  day, 
the  operative  incision  being  nearly  healed.  The  original  wound  begin 
to  cicatrize,  and  was  firmly  closed  at  the  end  of  three  weeks  after  the 
operation.  No  pulsation  is  yet  visible  in  either  the  radial  or  the  ulnar 
artery,  although  the  man  is  in  good  health,  and  pursuing  his  ordinary 
avoc-iitimi.1 

Comment*. —  This  case  affords  an  apposite  illustration  of  a  state- 
ment already  made  concerning  the  influence  exerted  by  the  pecu- 
liarities of  the  wound  in  the  soft  parts  external  to  a  wounded 
artery,  in  modifying  the  hemorrhage  from  it.  This  patient  sus- 
tained a  wound  of"  the  axillary  artery  (it  is  probable),  but  the  in- 
strument which  inflicted  it  reached  that  vessel  by  pursuing  an 
oblique  or  indirect  course,  making  thereby  a  long  and  narrow  in- 
cision. The  consequence  of  this  peculiarity  of  the  wound  was  that 
the  escape  of  blood  from  the  injured  vessel  was  retarded,  and  thus 
it  happened  tlmt  a  patient's  life  was  prolonged  until  surgical  assist- 
ance arrived,  who  would  probably  have  died  of  hemorrhage  before 
■uch  assistance  could  have  been  obtained,  if  the  incision  had  been 
of  large  size  and  penetrating  perpendicularly  down  to  the  injured 
axillary  artery. 

It  is  an  interesting  fact  that  the  Hunteriun  operation  for  aneu- 
rism proved  successful  in  permanently  arresting  the  bleeding  in  this 
nuni^un  ca9e  ;  but  while  the  result  in  this  particular  instance  is 
•o*«tMfui  very  gratifying,  it  should  not  be  forgotten  by  the  sur- 
geon, that,  in  numerous  instances  where  the  axillary  artery  has 
sustained  an  incised  wound  similar  in  character  to  that  witnessed  in 
the  foregoing  case,  the  ligature  of  the  subclavian  artery,  although  it 
arrested  the  bleeding  for  the  time  being,  has  in  the  end  proved  un- 
Buicesalul,  being  followed  by  a  return  of  the  hemorrhage  from  the 
wounded  vessel,  especially  from  the  distal  portion  of  it,  or  by  gan- 
grene, which  sooner  or  later  proved  fatal.  The  writer  therefore 
Tbvoidopw  cannot  avoid  thinking  that  it  would  have  been  preferable 
JurMd!"^  to  tie  the  axillary  artery  at  the  place  where  it  was 
wounded,  applying  both  a  proximal  and  a  distal  ligature,  for  ho 
feels  confident  that  a  much  larger  proportion  of  case*  of  this  nature 
■would  be  saved  by  performing  this  operation  than  by  tying  the  ar- 
tery above  the  clavicle.* 

»  Tide  American  Mtdioal  Tima.  *  Vido  Mr.  Sjrme'i  Cm*  of  AxiiUry  Aacurisn. 
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Moreover,  in  order  to  secure  the  bleeding  vessel  at.  the  pJlM 
injury,  it  would  not  bi  noccasary  to  follow  lb*  tm.k  of  the 

original  wound.  9  would  have  bn 

directly  down  upon  the  artery  at  tin-  ]>l  u  a     '  >  It  ii  KM  vnmaM| 
did    in   Case   XXIX.,    and  than,    ftfttf  hav- 
expojcd   the  vessel  at  the   seat  of  byurj 

B,  one  applied  on  the  proximal,  and  the  other  on  tin    di  .r  .1 
of  the  wound. 


In  the  next  ra.se,  a  man  wag  stabbed  with  a  kn  ■  in  way 

thai  his  brachial  artery  on  the  right  side  was  divided*  md  Im  Ohh 
of  hemorrhage  before  surgical  assistance  could  b>;  obtained. 

Ca.se  XXXII.     Incited  Wound  comylrictg  d>  '  Ar- 

ises; near  itt  Commenermmt ;  Dtalh  from  J*rimary  Hemorrhuje  in  Aa« 
hem  Fifteen  and  Twenty  Minutes.  —  A  middle  aged  man,  UHMd  John 
Heavy,  was  stabbed  in  the  upper  part  of  the  right  nrm  with  a  knife  on 
the  night  of  May  3d,  and,  according  to  the  statements  of  the  police  and 
others.  Wed  to  death  in  fifteen  or  twenty  minutes  —  in  not  less  than  fif- 
teen nor  more  than  twenty  minutes. 

AwUrpey  made  at  four  o'clock,  r.  «..,  May  ith,  at  the  Fourth  Ward 
•taboo-bouse.  Cadaver  large  and  muscular.  Face,  lips,  and  surface 
ef  body  generally,  very  pale,  and  present  a  waxen  appearance.  There 
is  an  incised  wound  on  the  anterior  and  Inner  part  of  the  right  arm.  a 
Huts)  way  below  the  fold  of  the  armpit ;  this  wound  Is  one  inch  and  a 
qwarter  in  length,  and  extends  obliquely  across  the  arm.  It  is  about 
two  iacbes  b  depth,  and  involves  the  brachial  artery,  which  has  been 
severed,  transversely,  near  its  origin.  The  ends  of  the  divided  vessel 
went  partially  retracted,  bat  not  pugged  up  with  coagulated  Mood. 
TV  woosvd  of  the  soft  parts  exterior  to  the  vessel  was  Wad  with  dotted 
Use  laasj,  Bear,  spleen,  and  internal  orgsns  generally,  cosv 
the  oonnaJ  qaaaUty  of  blood.  The  heart  was 
tety.  Its  right  side  contained  boom  blood.  The  foraaaen 
ckwed.     There  was  some  adserosoatoos  disease  in  the 
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Autopty  at  Fourth  Ward  station-house,  December  13th,  twelve  o'clock 
M.  Face,  lip*,  gums,  and  surface  of  whole  body  pale  and  exsan- 
guinated. External  examination  showed  the  presence  of  three  separate 
incised  wounds,  namely,  one  having  a  length  of  two  and  one  half  inches, 
situated  on  the  left  side  of  the  neck,  commencing  anterior  to  the  ear, 
and  extending  forward  and  somewhat  obliquely  downward,  just  beneath 
and  nearly  parallel  to  the  body  of  the  lower  jaw :  another,  also  about 
two  and  one  half  inches  in  length,  located  behind  the  summit  of  the  left 
shoulder — a  "flesh  wound,"  and,  therefore,  of  minor  importance  ;  and 
the  third,  about  one  and  a  half  inches  in  length,  situated  in  the  anterior 
port  of  the  left  lumbar  region  just  beneath  the  abort  rib*  The  direc- 
tion of  this  incision  through  the  skin  was  obliquely  upwards  and  for 
wards.  A  piece  of  the  omentum  was  hanging  out  of  this  wound,  and  I 
readily  passed  my  finger  through  it  into  the  cavity  of  the  abd<' 
which  was  the  portion  of  the  Imk1>  next  examined.  On  following  the 
track  of  the  wound  lost  mentioned,  it  was  found  to  perforate  the  abdom- 
inal walls,  to  traverse  the  descending  colon  from  side  to  side,  transfixing 
it,  to  penetrate  the  psoas  magnus  muscle,  and  to  terminate  at  the  spinal 
column.  Some  Itece.i  hud  escaped  through  the  wounds  of  the  intestine 
into  the  peritoneal  cavity.  There  was  also  some  extravasated  blood  in 
the  tissues  involved  by  the  wound,  and  in  the  peritoneal  cavity  near  the 
wound.  The  direction  of  its  track  was  from  the  exterior  of  the  body 
nearly  at  right  angles  to  the  long  axis  of  the  trunk,  varying  from  it 
■Ughd}  downward. 

On  making  a  more  critical  examination  of  the  wound  in  the  throat, 
I  found  that  its  lips  were  drawn  together  with  a  single  point  of  inter- 
rupted suture,  that  they  were  somewhat  irregular  in  shape,  and  that  the 
traek  of  the  wound  extended  almost  transversely  across,  and  nearly 
through  the  throat,  severing,  in  its  course,  the  anterior  third  of  the  left 
Sleruo-n Histoid  muscle,  (he  left  external  carotid  artery  near  its  origin,  and 
the  accompanying  vein  ;  that  it  passed  through  the  muscles  at  the  root 
of  the  tongue,  cutting  off  the  epiglottis  at  its  base  ;  that  it  divided  the 
great  comu  of  the  hyoid  Ixme  on  the  right  side,  and  terminated  near 
the  anterior  margin  of  the  right  sterno-mastoid  muscle.  There  was 
some  clotted  blood  in  the  larynx  below  the  rima  glottidi*.  The  stomach 
contained  a  few  ounces  of  matter  resembling  coffee-grounds,  which  was 
probably  blood  that  had  been  changed  by  the  action  of  the  gastric  juice. 
The  gastric  mucous  membrane  was  redder  than  natural.  The  lungs 
contained  le.v.  than  tlie  normal  quantity  of  blood,  but  in  other  respects 
were  sound.  Heart  natural  in  structure.  Liver  rather  large  and  paler 
than  natural,  with  spots  of  commencing  fatty  degeneration  on  convex 
surface  of  right  lobe.     Kidneys  sound. 

The  extremities  of  the  severed  external  carotid  artery  were  somewhat 
contracted,  but  were  not  plugged  up  with  coagulated  blood.  The  wound 
in  the  neighborhood  of  this  vessel  contained  dotted  blood. 

The  autopsy  of  this  case  also  was  made  by  the  writer. 


Comr, 
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Comment*.  —  The  last  two  cases  have  been  introduced  here  for 
the  purpose  of  showing  the  length  of  time  during  which  Hlim  |_  . 
a  man  survives  when  lie  has  received  nn  Imbed  wound  ^u"^'"* 

bmcHUI  or 


with  Complete  division  of  an  artery  of  the  size  of  the  ex-   j!,™^ 

mmiM  ■ 


tcrnal  carotid  or  the  brachial  near  its  origin,  although  im   e 


efforts  whatever  are  made  for  the  suppression  of  the  hem-  ""■* 
orrhngc  In  both  cases  careful  inquiry  was  made  iu  order  to  as- 
certain how  long  the  man  lived  after  be  was  stabbed.  To  this  end 
all  the  parties  cognizant  of  the  respective  transactions  were  ques- 
tioned on  this  point.  As  both  eases  wire  thoroughly  inve-ii_  it  1 1 
liv  the  coroner,  unu^uul  facilities  were  afforded  for  pursuing  this 
inquiry.  In  neitlier  of  them  was  uny  effort  of  importance  made 
to  arrest  the  hemorrhage.  In  both  of  them  the  loss  of  blood  was 
the  cause  of  death.  As  already  stated  the  one  who  -u'-taiued  a 
.l-vi-iiui  of  the  brachial   artery  near  its  commencement  died  in  not 

m 

leas  than  fifteen  nor  more  than  twenty  mitmto  after  t lie  wound 
w«s  inflicted.  Tlie  other  one  had  his  external  carotid  artery  on 
the  left  side  cut  off  near  its  Origin,  and  died  in  about  twenty  min- 
utes afterwards. 

In  both  eases  the  ends  of  the  divided  arteries  were  partially,  that 
is,  somewhat  contracted,  but  they  were  neither  filled  nor  plugged 
up  with  coagulated  blood,  and  were  therefore  patulous. 

In  the  next  case  the  popliteal  artery  was  cut  in  two  with  the 
point  of  a  sabre. 

Cask  XXXIV.  Incited  Wound  of  the  Popliteal  Artery,  completely 
dividing  it,  inflicted  with  a  Sabre  ;  followed  by  ZfasMOffa  AttWT 
treated  by  the  <M  Method  :  Death  oh  the  Thirty-eighth  Day  after  the  Op- 
eration, with  Symptoms  of  Pytcmia  :  Case  related  liv  1  >>m  lumpi. — 
me  Repasses,  a  servant,  aged  41,  was  admitted  to  the  La  Charite 
Hospital,  May  9th,  for  a  stab  in  the  ham,  inflicted  with  the  point  of  a 


sabre. 

Th« 
of  the 


The  wound  was  situated  at  the  posterior,  inferior,  and  external  part 
the  thigh,  and  penetrated  to  the  popliteal  artery.  There  was  a  cir- 
cumscribed aueurismal  tumor,  about  the  siee  of  a  turkey's  egg.  and  hav- 
ing a  strong  and  visible  pulsation.  The  leg  was  much  swollen,  especially 
about  the  calf.  The  state  of  the  patient  was  rendered  still  mure  alarm- 
ing in  consequence  of  a  cauirrhul  affection,  which  had  come  on  rapidly 
the  day  after  the  wound,  accompanied  by  much  fever,  oppression,  and 
sleeplessness;  the  expectoration  was  very  abundant  and  suspicious  in 
apjK-aranei-.  The  njicradOB  could  not,  consequently,  be  had  recourse  to 
at  present ;  we  therefore  contented  ourselves  with  applying  a  bandage 
methodically  on  the  foot  and  leg,  and  graduated  compression  on  the 


the  1 4th  to  the  20th.  though  the 
to  undergo  aay  change.     On  the  Unh  of  Joe.  the  o—daiiwi  of  the  pa- 
ticot.  m  far  as  the  cheat  was  concerned,  appearing  improved,  and  the 
(ever,  at  well  as  the  quantity  of  the  expectoration,  being  dinuniabed,  1 
derided  to  perform  the  operation,  which  was  accordingly  do—  on  the 

MMdty. 

The  patient  having  been  laid  upon  hia  belly .  I  cat  down  upon  the 
tumor  in  the  direction  of  the  artery,  dividing;  first  of  all  the  skin,  and 
afterwards  the  cellular  tissue,  with  all  the  precaution*  necessary  to  amid 
implicating  the  nerve,  which  I  carefully  sought  tor.  The  skin  and  cellu- 
lar tissue  having  been  divided  to  an  extent  of  six  fingers'  breadth,  I 
(bond  the  nerve,  by  the  side  of  which,  towards  the  internal  part  of  tiie 
ham.  I  continued  the  dissection  until  I  had  penetrated  into  the  aneu- 
rysmal sac  Then  separating  the  nerve  with  the  fingers  of  the  left  hand, 
I  opened  the  sac  upwards  and  downwards. 

I  next  removed  all  the  clots,  and  having  washed  and  sponged  out  the 
whole  of  the  interior  of  the  sac,  could  then  observe  its  extent,  and  the 
situation  of  the  wound  in  the  artery,  which  could  readily  be  seen  :  i7  eat 
the  vessel  completely  across.  The  State  of  the  parts  was  such  that  the 
end  of  the  finger  could  readily  be  introduced  into  the  artery  where  it 
was  divided.  I  loosened  the  tourniquet,  and  the  free  escape  of  the 
blood  confirmed  me  in  my  opinion  as  to  the  situation  of  the  wound 
We  observed  that  this  was  not  at  the  deepest  part  of  the  sac,  as  com- 
monly happens,  but  that  it  was  somewhat  to  the  outside,  in  consequence 
of  which  the  application  of  the  ligature  was  cosier.  I  employed  fht 
same  needle,  in  the  same  way,  and  with  the  same  ease  as  before,  poising 
a  teased  thread  under  the.  artery,  about  four  lines  below  the  wound  in  it ; 
tin:  thread  was  then  tied  with  a  common  knot 

I  then  applied  the  upper  ligature  at  nearly  an  equal  distance  from  the 
wound  in  the  artery. 

At  noon,  on  the  same  day,  the  leg  was  nearly  of  its  natural  tempera- 
ture, but  the  foot  was  cold  and  insensible :  warm  spirituous  fomenta- 
tions were  employed  uninterruptedly.  In  the  evening  the  foot  appeared 
to  me  not  quite  so  cold,  which  I  might  have  attributed  to  the  hot  linens 
that  constantly  enveloped  it,  if  sensibility  had  not  returned  to  a  certain 
degree.  This  sensibility  was  more  distinct  on  the  following  day  and  the 
day  after  that ;  but  still  the  foot  became  cold  whenever  the  hot  linens 
were  removed  ;  it  was  not  till  the  following  day  that  the  toes  acquired  a 
little  warmth ;  on  the  next  doy  tiicy  were  in  their  natural  state. 

On  the  2d  of  July,  the  twelfth  day  alter  the  operation,  observing  that 
all  the  parts  included  in  the  noose  of  the  superior  ligature  were  divided, 
I  removed  the  serre-artere.     Two  days  afterwards  the  lower  ligature . 


INCISED   WODND  OP   EETEUNAL  COAT.  '.<) 

noose,  and  to  divide  it.  The  sensibility  iuid  temperature  of  the  part 
were  natural,  but  the  swelling  of  the  leg  had  not  diminished.  A  deep 
and  painful  swelling  in  the  gemelli  and  soleus  muscles  terminated  in 
an  abscess,  the  pus  of  which  emptied  itself  into  the  wound ;  in  the 
lover  angle  of  which  I  made  an  incision  in  order  to  make  the  commu- 
nication easier. 

About  the  20th  of  July,  a  month  after  the  operation,  the  patient  was 
attacked  with  an  obstinate  diarrhoea  ;  irregular  shivering*,  vomiting,  and 
fainting  fits  then  came  on,  the  pus  became  fetid  and  serous,  and  he  died 
on  the  28th  of  the  same  month,  the  thirty-eighth  day  after  the  opera- 
tion. 

The  foregoing  account  of  the  cose  has  been  condensed  from  Dcs- 
champs'  report.1 

Comment*.  —  It  was  an  important  and  almost  an  unique  feature 
of  this  case,  that  the  vettel  from  which  the  traumatic  aneurism  was 
developed  in  the  popliteal  region,  had  been  completely  mvaatt* 
divided  by  the  point  of  the  tahre,  when  it  inflicted  the  ~t.iomo»- 
wounrl  at  the  outset.  It  is  not  by  any  means  a  common  u»  aJZj  i. 
occurrence  for  a  traumatic  aneurism  to  be  formed  at  the  .iiri<j«L 
extremity  of  a  divided  artery.  Hie  kind  of  injury  to  blood-vessels 
which  is  usually  associated  with  the  formation  of  traumatic  ancn- 
i.  is  cither  a  punctured  wound,  or  a  lesion  of  such  a  character 
as  to  involve  only  a  partial  division  of  the  arterial  tube.  Experi- 
ence ha*  shown  that  this  obtains  in  a  very  large  majority  of  the 
instances  of  tranmntie  aneurism.  In  another  place  we  shall  pre- 
sent an  account  of  another  case,  wherein  a  traumatic  aneurism  was 
developed  from  the  proximal  extremity  of  an  axillary  artery  which 
had  been  severed  by  a  carbine-shot ;  and  we  propose  thereto  make 
some  additional  observations  upon  the  subject. 


In   the    next  case  the    external  coat  of  the  brachial  artery  was 

wounded  with  an  amputating  knife,  and  a  rare  variety  of  ,, ,_, 

traumatic  aneurism  was  produced  in  consequence. 


•  ii«uri>D. 


Case  XXXV.  Aneurism  of  Brachial  Artery  occurring  in  the  Stump 
after  Amputation  of  Arm,  and  occasioned  by  Excision  of  the  External 
Coat  of  the  Vtoel  through  a  Small  Space  with  the  Amputating  Knife  ; 
Hemorrhage  from  Rupture  of  the  Aneuriemal  Swelling  ;  ReampiUation  ; 
Reeorety;  Case  reported  by  G.  W.  Smith,  M.  D.,  of  Plainfield,  Penn., 
in  the  ■  American  Journal  of  the  Medical  Sciences,"  October,  186.3,  pp. 
417,  418.  —  John  Finlcy,  private.  Company  E,  3d  Massachusetts  Artil- 

>  Vida   Ottmatkm  em  Anttirima,  Sydenham   Society  edition,  p.  410,  a  it?.,  Louduu. 
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lery,  admitted  to  White  Hall  Hospital,  August  24th,  1865.  This  man's 
right  arm  had  been  amputated,  August  10th.  very  close  to  the  elbow- 
joint,  in  consequence  of  a  severe  injury-  of  the  right  fore-arm,  the  re- 
sult of  the  premature  explosion  of  n  shell  fired  from  his  own  gun.  The 
form  of  the  operation  was  the  anterior  and  posterior  flap.  On  admis- 
sion the  mini's  general  health  was  very  much  better  than  could  have 
been  expected  under  existing  circumstances  :  he  ate  well,  slept  well,  and 
suffered  but  little  pain  ;  his  bowels  were  regular,  tongue  clean,  skin 
healthy,  pulse  seventy-eight  and  of  good  volume.  These  happy  bdtaft- 
tions  are  severally  alluded  to,  because  it  is  thought  their  existence  is 
what  remarkable  in  conjunction  with  a  stump  five  days  after  am- 
putation, the  condition  of  which  is  decidedly  unhealthy,  not  only  at  the 
point  of  operation,  where  the  flaps  arc  pale,  flabby,  and  by  their  ap- 
pearance would  seem  to  indicate  a  decided  lack  of  constitutional  . 
ity,  but  throughout  its  whole  extent  bring  NTCfrfj  and  deeply  boCMCL 
The  left  nrm,  shoulder,  and  breast  were  also  badly  burned.  The  treat- 
ment consisted  of  nutritious  food  and  porter,  with  the  local  application 
of  warm  water ;  as  a  stimulant,  an  occasional  touching  of  the  wound 
with  acid,  nitric,  '-'i.  to  aq.  Si.  was  resorted  to. 

On  the  night  of  August  27th,  secondary  hemorrhage  occurred,  of  an 
:il:iniiing  character ;  the  binding  teas  finally  arretted  by  pressure,  after  at 
least  twenty-five  ounces  of  blood  bad  been  lost.  From  this  time  until 
August  31st.  the  patient  did  comparatively  well ;  on  the  morning  of  this 
day  the  hemorrhngc  recurred,  and  a  board  of  medical  officers  was  culled 
to  sec  the  patient  in  consultation.  At  this  time  the  burned  arm  was  in 
a  rery  unpromising  omiliiion,  lor  though  not  actually  sloughing,  there 
was  every  indication  that  Mich  an  event  would  soon  occur.  It  was  also 
discovered  that  the  circulation  in  the  part,  from  some  cause,  was  abnor- 
mal. After  careful  erantimttion.  an  opinion  irttt  formed  that  an.  aneurism 
of  the  brachial  artery  existed.  The  unhealthy  condition  of  Uie  hunted 
stump,  it  was  thought,  promised  badly  for  the  success  of  ligation,  and  it 
was  decided  to  rcamputatc.  The  circular  operation  was  performed  near 
the  shoulder-joint  Very  little  hemorrhage  occurred.  Anaesthetic  used, 
consisted  of  chloroform  one  part,  ether  four  parts. 

An  examination  of  the  amputated  portion  showed  a  well-formed  an- 
eurism of  the  braehial  artery,  existing  about  two  and  a  half  inches  above 
the  point  of  application  of  the  ligature.  The  two  inner  coats  of  the  artery 
were  intact,  and  formed  the  walls  of  the  aneurismal  tumor.  The 
external  coat  was  deficient,  a  small  portion  of  its  rirrumferenc* 
•  /  been  shaved  off  by  tltr  knife  of  the  operator  in  culling  the  anterior 
flap  at  the  first  amputation.  Through  thit  opening,  or  ring,  the  aneurismal 
tumor  protruded,  reminding  one  of  the  protrusion  of  a  femoral  hernia 
through  its  ring.     The  edges  of  the  ring  were  bold  I,  and  the 

tumor  itself  eonsxtted  nf  a  writ-marked  nect  and  body  ,•  that  portt.m  of  tr 
within  the  circumference  of  the  ring  being  constricted  to  lis  diameter  of  one 
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ih  of  an  inch,  the  protruded  part  or  body  meaturing  at  least  half  an 
inch  in  diameter.  It  was  discovered  that  the  hemorrhage  proceeded 
from  a  rupture  In  the  walls  of  the  aneurism. 

The  secondary  amjmUiion  did  very  well,  and  the  patient  was  trans- 
ferred to  his  own  Stati*.  October  29th,  with  a  stump  entirely  cicatrized. 

Remark*  by  the  Dr.  Smith  who  reported  the  Case.  —  ■  IJy  this  case  two 
points  of  special  interest  arc  presented  to  the  surgeon.  The  n„w  pre. 
first  is,  that  the  knife  of  the  operator,  in  performing  a  flap  dUP"4- 
amputation,  may  so  wound  an  artery  as  not  to  be  perceptible  nt  the 
time,  and  yet  give  rise  to  very  serious  secondary  results.  Again,  this 
case  proves  that  the  walls  of  an  aneurism  are  not  always  formed  by  the 
external  coat  of  an  artery ;  neither  are  they  always  formed  by  the  dilata- 
tion of  all  the  coats;  nor  are  they  always  produced  by  the  condensation 
of  the  cellular  tissue  lying  exterior  to  the  vessel  in  cases  of  traumatic 
aneurism  ;  but  they  may  be  formed  by  the  dilatation  of  the  internal  tunics, 
the  outer  one  being,  from  some  cause,  injured.  In  the  case  now  under 
consideration,  the  external  coat  was  certainly  injured  by  the  knife.  At 
first  it  was  thought  that  the  lesion  which  said  coat  had  sustained  toigbt 
have  been  the  result  of  a  direct  injury  to  the  vessel,  inflicted  at  the  lime 
of  the  explosion  of  the  shell ;  but  the  healthy  condition  of  all  the  coats, 
and  the  smooth  cut  edges  of  the  wound  in  the  fibrous  tunic,  as  seen  at 
the  autopsy  of  the  part  last  amputated,  precluded  the  latter  supposi- 


- 


The  variety  of  traumatic  aneurism  which  occurred  in  the  case 
just  related  is  called  hernial,  from  its  fancied  resemblance  to  the 
appearance  presented  by  intestinal  protrusion  in  cases  of  umbilical, 
inguinal  or  femoral  rupture.  Mr.  Holmes,  however,  seems  in- 
clined to  doubt  whether  hernial  aneurism  ever  occurs ; ■  but  the 
foregoing  example  seems  to  place  the  matter  beyond  question. 
1  Vide  Syucm  tfSurgtiy,  vol.  ili.  o.  3*7. 
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Tlila  Accident  «u  well  known  to  tho  Ancl«nt  Surgeons.  —  Galea  wu  the  Earliest  Writer 
on  this  Subject.  —  Five  Caaea  of  Traumatic  Aneurism  have  already  been  related  m  this 
F>hv.  —  The  First  resulted  from  ■  Punctured  Wound.  —  Tho  Second  from  a  Lacerated 
Wound.  —  Tim  Tliinl  from  a  Gunshot  Wound.  — Tbe  Fourth  from  an  Incised  Wcaiad.— 
Tlw  Fifth  was  an  Ex  ample  ofllernlal  Aneurism.  — Two  Principal  Varieties  of  Trsasnatie 
Aneurism  recagnit-sd:  1.  the  Diffmtd;  2.  the  Ciraaiuenbid.  —  Pslhologr  of  tha  DilTwtssi 
Variety.  —  Pathology  of  the  Circumscribed  Variety.  —  Two  Exceptional  Forma  of  the 
' ' ir .-i i ■  n • .  rfbad  Variety  olwi  HITtftllHil — An  Illustrative  Case  of  CircamacrSbeal  Traa- 
matio  Aneurism  of  Ihr  F-'mnral  Artery  produced  by  a  Bayonat  Wound,  contributed  by 
Professor  Gouloy.  —The  Way  in  which  this  Variety  of  Aneurism  ii  not  unfreqoantly  pro- 
duced. —  Traumatic  Ancurium  is,  in  Reality,  a  Variety  of  Arterial  Wound  in  which  tha 
External  but  not  th«  Internal  Weeding  baa  ceased. —  A  Caae  m  which  the  Axillary  Ar- 
tery waa  aeverad  by  a  Carbino-uall;  Circumscribed  Traumatic  Aneurism  appeared  en  the 
Twenty-first  Day;  Ligature  of  the  .Subclavian:  Death  Forty-fix  Dayi  sflerward*  rrosa 
Exhaustion,  produced  by  Secondary  Hemorrhage  and  Suppuration.  —  CeaaauaM,  — 
Concerning  Hemorrhage  from  Wounded  Arteries.  — On  Ui*  Meana  by  which  Ilia  Bleed- 
ing atop*  of  iuelf  when  Large  Arteriea  are  Severed  by  Quashal  Projectiles. —  Why 
Arterlea  arc  more  liable  to  bleed  when  partially  llian  when  completely  divided.  —  Con- 
cerning the  Surgical  Treatment  of  primary  Hemorrhage.  —On  the  Cans**  or  the  An- 
auriamnl  Murmur  and  Thrill.  —  Why  the.  Murmur  and  Thrill  are  sometime*  not  pres- 
cnt.  —  Pnllwlugy  of  tho  Anouriitnal  Swelling  In  tho  Caae  juit  related.  — Pathology 
of  the  Secondary  Hemorrhage  which  occurred  in  the  same  Ca»o.  —  It  did  not  oenrr 
Ironv  the  Hiatal  Kml  of  the  Severed  Artery.  —  It  did  occur  from  the  Proximal  F.ad 
through  Knrltix  of  Blood  In  the  Branches  uf  the  Axillary  when  the  Collateral  Circulation 
got  well  eatablithod.  —  The  Old  Operation  should  have  been  performed  in  thia  Case.— 
Tin'  Reasons  why  ttated. — These  Views  are  corroborated  by  Sir  Charlea  Bell's  Case, 

which  i«  here  related-  —  Surgical  Treatment  of  Traumntic  Aneurism  in  general The 

Ancient  Surgeons  were  acquainted  with  Kxcellent  Methods  of  treating  this  Leiioo.  — 
Galen,  Aeiius.  and  Paulas  .Cgineta  referred  to.  —  Of  the  Operation  of  Antyllus,  now  fre- 
quently called  "  the  Old  Operation."  — Albucasjs  and  llaly  Abbaa  alto  referred  to. — 

Treatment  of  Hill' d  Traumatic  Aneurism.  — The  Old  Operation  generally  to  be  pra- 

ferred.  — Treatment  of  Circumscribed  Traumatic  Aneurism.  —  Objections  to  the  Plan  ef 
Hunter  in  auch  Casss.—  It  may  fail  through  inducing  Consecutive  Gangrene  or  Kscoad- 
sry  Hemorrhsge.  — The  Old  Operation  less  likely  to  be  followed  by  these  Disaatera  — 
Tm  »»me  Subject  continued.  —  Mr.  Syme  deserves  much  credit  for  reviving  tbe  Old  Op- 
eration.—  An  Illuatrative  Caae  in  which  the  Old  Operation  waa  performed  with  nn  Kxcel- 
lent Result.  —  Immense  Pouch-shaped  Aneurism  of  the  Femoral  Artery,  produced  by  Gun- 
shot Injury;  treated  by  tying  the  Vesael  on  both  the  Proximal  and  tbe  Distal  Side  of  the 
Orifice  with  a  Good  Kesult.  —  Concerning  DWinl  Hemorrhsge  In  this  Case.  — I'sacriptton 
of  the  Aneurysmal  Sae.  —  Progress  of  the  Caae  after  the  Operation  very  satisfactory.  — 
II.,™  the  Difficulties  attending  the  Performance  of  the  Old  Operation  in  Cstcs  such  sa  the 
Foregoing  may  i  —  Rule*  laid  down.—  Additional  Remarks  concerning  the 

Trostment  of  Traumatic  Aneurism  of  the  Axillary  Artery.  —  Tho  Plan  of  Treatment 
should  besdapted  to  meet  the  Peculiarities  of  Traumatic  Aneurism  in  Special  Cases.  — 
A  Case  of  Traumatic  Aneurism  of  the  Femoral  Artery  occasioned  by  Gunshot  Injary: 
Secondary  Hemorrhage  occurred  Severn!  limes;  cured  finally  by  opening  tho  Sae  and 
tying  the  Artery  both  above  and  below  the  Place  of  Injury.  —  We  generally  prefer  the  Old 
Operation  to  that  of  Hunter  and  Anol,  because  it  ia  more  likely  to  prove  successful.  — 
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Tb*  Honterian  Operation  doe*  not  alway*  fcil  in  such  Cam*.  —  An  Illustrative  irurlaneo 
related.  — Another  Illaslrativa  Caae  narrated,  iu  which  the  Operation  ><(  Anel  w»a  fol- 
eowad  by  Traumatic  Gangrene.  —  Ttt  Femoral  was  the  Artery  that  «u  Invoked.  —  The. 
Limb  im  amputated  in  order  to  obviate  th«  CntiMtquencex  of  Gangn-nn,  nnil  the  Patient 
finally  recovered.  —  Tho  Plan  of  Hunter  u,  however,  »omc»time»  preferable  to  the  Old  Op- 
eration in  Caaea  of  Traumatic  Aneuriinu  of  tho  Lag  and  Ham. —  DupOJUU  waa  tha 
•rat  to  eoaeeite  and  execute  tin-  I'r opoaal  —  An  lllujtralive  Caae  thai  occurred  in  I  Ha* 
pvjUMl'e  Practlc*. —  The  Keaaon*  which  led  him  lo  operate  Ml  the  I'lan  of  Hunter  atatrd. 

—  Dapartron'aObaorvationann  thia  l'olnt  vory  iBtanat"  iu  in. I  nutrurtive.—  IMpech  «ub- 
■equally  treated  •  Similar  Caae  in  too  aim*  Way  with  a  Good  Result.  —  Pupuy  tren  alao 
main!  a  Gatubot  Ca«e  on  lha  muc  Plan  with  Succcu.  —  Dupuyiroii'a  Objection*  to  Am- 
pstaiioo  in  Caaea  of  Tranmaii-  LlHUfaOa,  produced  by  Simple  Fracture.  —  Hi»  Dhjec- 
Uosa  to  th«  Old  Operation  alao  *Ut»d.  —  Much  lu,jiir\'  may  be  doM  hy  attempting  tho 
Performance  of  an  Impracticable  Operation.  —  When  the  hMBIt  i«  compound,  it  i«  «en- 
rraUy  preferable  lo  perform  the  Old  Operation,  or  elan  to  amputate. —  Mr.  Huhnea'  H*- 
aaarka  concerning  Traumatic  Aneuriam  complicating  Fracture.  —  Kcnumc  of  the  Surgical 
Traalment  of  Traumatic  Aueuritm  required  in  the  several  Surgical  R«(.'i""-  "'  ""•  l'""l\. 

—  Papilla*!:    Femoral!    Ilmr;    OuoaM|  Axillaryi    Hrachial;    Ka.lial  i  Ulnar;   and   Iho 

Palmar  Arch Tim  next  Two  Caaea  illustrate  the  DUtrenatiig  and  oven  Deplorable  i  ir- 

tamiUui™  underwhicla  the  Surgeon  tnuN  sometimes  operate  for  Traumatic  Aneurism. — 
In  tb*  Firet  of  them  the  Ke»ult  wa»  good.  —  In  the  Laat,  Recovery  might  have  laknn 
place  if  the  Old  Operation  had  been  aeaaonably  performed.  — The  tame  Caae  alio  forcibljr 
illaatralM  the  Inutility  of  Ixx»l  Cnmpreaaion  ae  a  Curative  Meatnre  of  Axillary  Ancti- 
nam.  —  Of  ComproMrion  a*  a  Curative  Maaaure  for  Traumatic  Aneurism  in  general  — 
The  BaaulU  of  the  Treatment  by  Compression  slated.  —  Thia  Plan  of  Treatment  not 
adapted  to  the  Core  of  Acute  Traumatic  Aneuriam. 


This  formidable  affection  of  the  arterial  system,  the  result  of 
certain  kinds  of  vascular  injury,  appears  to  have  been  well   Known  i* 
known  to  the  ancient  practitioners  ot    the  surgical  art.   anrjeana. 
Concerning  it,  Albucasis  says,   in   substance,  that  when  an  artery 
is  wounded  and  the  skin  heals  over  it,  mi  anvurismal  tumor  is  fre- 
quently the  consequence.     He   also  takes  pains  to  say  that  the 
opening  ••!*  neb.  tumors  by  incision,  es^cially  if  they  are  situated 
in  the  armpits,  groins,  and  neck,  would  be  a  fatal  mistake.1    But 
Qalen  appears  to  have  been  the  first  writer  in  the  order  (llll4n  ^^ 
of   time,  to  speak  of  traumatic  aneurism.     "  He  states  ^'^U^. 
that  he  has  known  cases  in  which  an  aneurism  had  been  ,•0,' 
occasioned  by  a  wound  of  the  artery   at  the  bend  of  the  arm  in 
venesection."  3     Aetius  observes,  in  effect,  that  aneurism  may  be 
produced  in  any  part  of  the  human  body  by  the  wounding  of  an 
artery,  as  when  an  unskillful  surgeon,  in   opening  a  vein  at  tho 
bend  of  the  arm,  opens  an  artery  at  the  same  time.3 

In  the  preceding  pages  of  this  essay,  five  cases  of  traumatic  an- 
eurism have  already  been  related.     All  of  them  resulted   -^  [nfM 
from   external  violence,  but  in  each  of  them  the  wound  uJ^J^ig 
of  causation    presented   a  different   character.       In    the 

1  Vide  Pauhat  jEgintla,  vol.  il.  p.  313,  London,  1M8. 

•  Q».  cat,  p.  311.  •  Op.  til.,  p.  811,  31* 
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CAUSES   OF  TRAUMATIC    ANEURISM. 


From  l»c*r- 
»M  nounil 


first  Hi'  ilniii,  following  the  order  in  which  they  were  related,  an 
rtr.t  rt.uit-  aneurism  of  the  anterior  trunk  of  the  internal  iliac  artery 
jjaJf^Tn*  was  produced  by  a  punctured  wound  of  that  vessel  in- 
moaui-        flicted  by  a  bayonet  thrust.1 

In  the  tecond  instance  an  aneurism  of  the  peroneal  artery  m& 
produced  by  a  lacerated  wound  of  that  artery,  resulting 
from  a  fracture  of  the  bones  of  the  leg,  and  the  tearing 
of  that  vessel  by  a  sharp  fragment  of  the  fibula.8 

In  the  third  instance  an  aneurism  of  the  popliteal  artery  iras 
From  run-  produced  by  a  gunshot  wound,  inflicted  by  a  uiinie  ball, 
ihot  kvuwx.  jJlfcih  perforated  that  vessel,  that  is,  passed  through  it 
from  Bide  to  side.8 

In  the  fourth  instance  an  aneurism  of  the  popliteal  artery  was 
From  incited   produced  by  an  incised  wound  of  that  artery,  inflicted  by 
the  point  of  a  sabre,  which  divided    that  vessel   com- 
pletely.* 

In  tlw  fifth  instance  an  aneurism  of  the  brachial  artery  was  pro- 
n.rni.i  duced  by  an  incised  wound,  involving  the  external  coat 
ftoHvtmi.  Qf  tjmt  artcrV)  an(j  Snaving  off  a  portion  of  the  same. 
The  internal  and  middle  coats  protruded  through  the  opening  in 
the  fibrous  or  external  tunic,  in  such  a  way  as  to  rendnd  one,  not 
a  little,  uf  the  protrusion  of  femoral  hernia.6  This  instance  which, 
to  say  the  least,  is  a  remarkable  one,  is  very  clearly  and  concisely 
narrated  by  Dr.  Smith. 

We  have,  therefore,  already  had  brought  to  our  attention  the 
Bubject  of  traumatic  aneurism,  produced  by  punctured,  by  lacer- 
ated, by  gunthnt,  and  by  incited  wound*  of  arterif*,  whereby  their 
calibre  was  penetrated  ;  and  likewise  the  subject  of  traumatic  an- 
eurism occasioned  by  an  incised  wound  of  the  external  coat  of  a 
large  artery,  ■  portion  of  said  coat  having  been  shaved  off*  by  an 
amputating  knife  in  such  a  way  as  to  permit  the  internal  and  mid- 
dle conts  of  the  vessel  to  protrude  through  the  opening  in  the  ex- 
ternal coat,  and  thus  produce  the  so-called  hernial  aneurism. 

Two  principal  varieties  of  traumatic  aneurism  are  generally 
Tooprinci-  recognized  among  surgeons,  namely,  the  difftttcd  and  the 
irtnrMki.    drcamtcribed. 

The  diffused  traumatic  aneurism  consists  of  a  swelling  occasioned 
by  the  extravasation  of  blood  into  some  part  of  the  body 
from  a  wounded  artery,  and  is  usually  attended   with 
more  or  less  pulsation,  thrill,  and  bruit,  from  the  projection  into  it 
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blood  in  jets  from  the  wounded  vessel.  This  kind  of  tumor 
st*  of  effused  blood,  poured  out  into  the  deepconne*  live  ;. 
from,  and  communicating  directly  With,  the  canal  of  the  wounded 
artery.  Da  extant  is  limited  bv  die  pressure  of  the  surrounding 
part*,  ud  bj  partially  coagulated  blood  held  in  the  meshes  of  the 
broken  down  connective  liv.nc  Its  boundary,  which  is  ill  defined, 
is  composed  partly  of  this  coagulum,  and  partly  «if  plastic  makto  r, 
and  has  a  constant  tendency  t<i  spread  from  the  pressnre  of  the 

fluid  blood,  which  continaea  to  be  projected  into  tlra  centre  of  the 

aneurismal  tumor.     (Erichsen.) 

The  circunucriUd  traumatic  aneurism  differs   widely  from   the 

variety  just  mentioned,  since  it  possesses  a  distinct  sac.   p»tru>n«r 

i  •  i   •  „     ,  ,.  *        ....         ,.    , 

which  is  generally  formed  hy  a  consolidation  01   the  con-   eunuoiM. 

iv<  tissue  through  pressure,  and  through  the  exudation  into  it 
of  plastic  matter  arising  from  the  irritation  to  which  the  connective 
tissue  is  subjected.  This  form  of  aneurismal  tumor  is  usually 
moderate  in  size,  and  tolerably  firm  in  feel.  It  pulsates  synchro- 
nously with  the  contractions  of  the  heart,  ami  almost  always  has  a 
distinct  bruit  and  thrill,  which  are  suspended  when  the  arterv  lead- 
ing to  it  is  sufficiently  compressed,  but  they  return  again  on  the 
withdrawal  of  the  compressing  Cure. 

Besides  this,  which  is  the  common  form  of  circumscribed  trau- 
matic aneurism,  two  other  forms  are  Occasionally  met  f  infufl 
with.  One  of  them  has  already  been  presented  to  us  in  cum.crti.wi 
Case  XX  XV.,  and  consists  of  the  dilatation  of  the  internal  iMuriu. 
and  middle  coats  of  an  artery,  a  portion  of  the  external  tunic  having 
been  shaved  off  with  a  sharp  instrument  in  such  a  way  as  to  permit 
it  to  take  place;  and  the  aneurismal  sac  is  formed  of  the  internal 
and  middle  coats  of  the  vessel.  In  the  other  of  these  two  rare 
varieties  of  circumscribed  traumatic  aneurism,  the  walls  of  the  sac 
are  formed  from  the  external  coat  and  the  sheath  of  the  artery. 
It  usually  arises  from  a  small  puncture  of  a  large  artery  such  as 
the  axillary  or  the  femoral.  At  first  the  bleeding  is  profuse  ;  but 
being  arrested  by  local  pressure,  both  the  external  wound  and  the 
wound  of  the  artery  heal  up.  Afterwards,  the  cicatrix  in  the 
artery  gradually  yields,  forming,  at  the  end  of  weeks  and  months, 
a  tumor  wliich  pulsates  excentrically,  with  distinct  bruit  and  thrill, 
and  lias  all  the  symptoms  that  characterize  an  aneurism  from 
disease.  This  variety  of  circumscribed  aneurismal  tumor  pos- 
sesses a  distinct  sac,  formed  by  the  dilatation  of  the  cicatrix  in  the 
external  coat  and  sheath  of  the  artery,  no  blood  being  effused  into 
the  surrounding  tissues.     (Erichsen.) 


100  AN  ILLUSTRATIVE  CASE. 

The  next  case  presents  us  with  an  interesting  example  of  the 
common  form  of  circumscribed  traumatic  aneurism.  It  was  occa- 
sioned by  a  punctured  wound  of  the  femoral  artery,  which  wis 
Inflicted  with  the  point  of  a  bayonet.  It  was  related  to  the  author 
by  Professor  Gouloy. 

Case  XXXVI.  Jiayonet  Wound  involving  Femoral  Artery  near  iU 
Commencement;  Circumscribd  Traumatic.  Aneurism,  etc.  —  Private  Den- 
nis McGarvey,  Company  1,  25th  New  York  Volunteers,  was  admitted  to 
the  E  Street  U.  S.  Army  General  Hospital  (Washington  Infirmary), 
May  23.  1861.  He  had  been  accidentally  wounded  by  a  bayonet  thrust 
in  the  right  groin,  about  one  hour  before  admission  to  hospital.  The 
weapon  entered  horizontally,  in  n  direction  backwards  and  outwards. one 
inch  below  Poupart's  ligament,  and  one  eighth  of  an  inch  to  the  inner 
side  of  a  line  drawn  from  the  middle  of  said  ligament  to  the  inner  bor- 
der of  the  patella. 

Considerable  hemorrhage  occurred  immediately  after  the  wound  was 
inflicted.  It  was  arrested  by  local  pressure.  Dr.  Goulcy  saw  this  pa- 
tient, for  the  first  time,  four  days  after  the  accident,  and  found  consider- 
able tumefaction,  with  pain  extending  up  to  the  inguinal  region.  The 
wound,  three  fourths  of  an  inch  in  length,  had  healed  by  first  intention. 
On  palpation  a  distinct  thrill  could  be  felt,  and  that  circumscribed  for 
tin:  space  of  lint  inure  than  mie  inch  and  a  half  tO  I- lie  milsulc.  ;.ii'l  half 
an  inch  above  and  below  the  wound.  A  bellows  murmur  was  distinctly 
heard  on  applying  the  ear  lightly  over  the  space  above  described. 

Treatment.  —  Horizontal  posture,  and  the  local  application  of  an 
evaporating  lotion  of  lead  and  opium  continued  for  a  week. 

June  11. — The  patient  felt  so  well  that  he  insisted  on  joining  his 
regiment,  and  accordingly  was  discharged  from  the  hospital. 

The  day  previous  to  his  discharge  he  was  again  examined  with  the 
following  result:  Small  circumscribed  tumor  having  the  sine  of  an  Eng- 
lish walnut,  and  presenting  the  same  physical  signs  as  already  noted. 
Compression  of  the  femoral  artery  above  it  arrests  pulsation,  thrill,  and 
bellows  murmur,  and  causes  it  to  diminish  in  size  and  become  soft. 

The  patieut  promised  to  report  himself  if  the  tumor  should  increase 
in  size,  but  nothing  was  heard  of  him  afterwards. 

Comment*.  —  This  case  serves  well  to  illustrate  the  method  in 
Bow  mm-  which  a  circumscribed  traumatic  aneurism  is  not  unfre- 
SmI  quently  formed.  Some  important  artery  happens  to  he 
punctured  with  a  narrow-bladed  or  slender  instrument.  Arterial 
hemorrhage  immediately  ensues.  It  is  arrested  by  compression. 
The  wound  of  the  integuments  unites  by  adhesion,  and  probably 
while  the  compression  is  still  applied.  Not  so,  however,  with  tho 
orifice  iu  the  wounded  artery.     It  does  not  heal,  and,  under  the 
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circumstances,  it  cannot  close  spontaneously  even  for  a  brief  period. 
On  the  contrary,  the  blood  continues  to  be  projected  from  it  with 
each  pulsation,  ami  sooner  or  later,  :mtoi  i I i i i ■ »  tn  tin-  nature  of  the 
surrounding  j»rts  and  other  circumstances,  an  aneurismal  swelling 
of  considerable  si/.,  fa  formed.  The  external  bleeding  has  ceased 
becair  i  In  external  orifice  of  the  wound  is  closed,  but  the  inter- 
bleeding  continues  because  the  internal  orifice  —  the  aperture 
in  the  walls  of  the  artery  —  is  not  closed.  Although  tin  wound  of 
the  integuments  and  the  superficial  parts  is  healed,  the  wound  of 

le  artery  is  not  healed!  Hence,  in  dealing  with  cases  belonging 
to  this  category,  and,  indeed,  with  nil  cases  of  traumatic  aneurism, 
it  i*  well  for  the  surgeon  always  to  keep  in  view  the  fact  that  he  is 
reality  dealing  with  ■  wounded  artery,  that  the  external  blcvd- 

g  is  temporarily  restrained  by  an  exceptional  condition  of  tho 
superficial  parts,  that  the  aperture  in  the  vessel  cannot  become 
closed  without  the  assistance  of  surgical  art,  and  that  the  whole 
interest  and  danger  of  the  case  arise  from  the  arterial  wound.  By 
such  connider.it ions  we  are  enabled  to  perceive  the  reasons  why 
punctured  wounds  of  arteries  are  more  liuble  to  be  followed  by 
traumatic  aiieuri.Mu  I  bun  the  other  forms  of  vascular  injury,  and 
why  they  prove  so  dangerous  and  troublesome. 

The  following  case  presents  us  with  an  instance  in  which  the 
axillary  artery  was  severed  by  a  carbine-bullet .  The  wound  did 
well  for  a  period  of  three  weeks,  when  traumatic  aneurism  sud- 
denly supervened.     It  occurred  in  the  author's  practice. 

Cask  XXXVII.  Gttmhot  Wound  dividing  the  Axillary  Artenj,  and 
injuring  the  Brachial  Plexus  of  Newts,  of  the  Lefi  Side  ;  CHrcunisrrified 
Traumatic  Aneuritm  occurring  on  Uk  Tiffcniy-firit  Day  ;  Ligature  of  the 
Subclavian  external  to  the  Scalenus  ;  Death  Forly-tix  Day*  aflenoardt 
from  Exhaustion,  produced  by  Secondary  Hemorrhage  and  Suppuration. — 
Captain  John  F.  Jordan.  Company  B,  13th  Virgiuia  Cavalry  (Confeder- 
ate), aged  31  years,  and  of  sound  constitution,  was  admitted  to  Stanton 
U.  S.  Army  General  Hospital,  June  23,  1863.  He  had  been  wounded 
two  days  before  (June  21),  in  action  near  Middleburgh,  Va.,  by  a  shot 
from  a  carbine.  The  bullet,  which,  by  the  way,  was  conical  in  shape, 
penetrated  the  pectoralis  major  muscle  of  the  left  side,  at  a  point  on  a 
level  with  the  axillary  artery,  and  about  one  and  one  half  inches  from 
the  margin  of  the  armpit,  passed  directly  backwards  beneath  the  shoul- 
der, wounding  the  axillary  artery,  together  with  tho  brachial  plexus  of 
nerves,  and  e&i_'ri|M-d  In-hind.  Patient  said  he  lost  :i  great  deal  of  blood 
immediately  after  the  wound  was  inflicted,  so  much  indeed  that  he 
tainted,  when  the  hemorrhage  ceased  of  itself,  and  did  not  return. 


ThU  Acxddsnt  was  well  known  to  the  Ancient  Surgeong.  —  Galea  was  the  Earliest  Writtt 
on  thi»  Subject.  —  Firs  Caaee  of  Traumatic  Aneurism  have  already  b»««  related  ia  tail 
Essay.  —  The  First  resulted  from  a  Punctured  Wound-  —  Th«  Second  from  a  Lacerated 
Wound.  —  The  Third  from  a  Gunahot  Wound.  —  The  Fourth  from  an  Incited  Wound-  — 
Tho  Fifth  was  an  Example  of  Hernial  Aneurism.  —  Two  Principal  Varieties  of  Trail  mitic 
Aneurism  reeogniaedi  L  the  IKffiatA;  2.  the  ( Iraimsmtmd. —  Pathology  of  the  Diffused 
Variety.  —  Pathology  of  the  Clrcumaeribsd  Variety. —  Two  Exceptional  Forma  of  the 
Circum-i-rilwl  Variety  a  I*.-,  mentioned. —  An  Illustrative  Caae  of  Circumscribed  Traa- 
mntic  Aneurism  of  tli«-  Femoral  Artery  produced  by  a  Bayonet  Wound,  contributed  by 
Prtifoaaor  Goulcy.  —The  Way  in  which  this  Variety  of  Aneurism  i>  not  iiniren,nently  pro- 
duced  Traumatic  Aneurism  ta,  in  Reality,  a  Variety  of  Arterial  Wound  in  which  the 

External  hd  Bd  111*  Internal  Bleeding  ha*  ceased.  —A  Case  in  which  the  Axillary  Ar- 
tery was  «ver«d  by  a  Carbine-ball  |  Circumscribed  Traumatic  Aneurism  appeared  o%  the 
Twenty-first  Day;  Ligature  of  the  Subclavian;  Death  Ec-rty-six  Days  afterward*  froa 
Exhaustion,  produced  by  Secondary  Hemorrhage  and  Suppuration.  —  Onpnucala.  — 
Concerning  Hemorrhage  from  Wounded  Arteries.  —  On  the  Means  by  which  the  Bleed- 
lug  atop*  of  iiaelf  wh«n  targe  Arteries  are  Severed  by  Gunshot  Pnojectilei.  —  Why 
Arterlet  are  mora  liable  to  bleed  when  partially  than  when  completely  divided. — Co»- 
cerning  the  Surgical  Treatment  of  Primary  Hemorrhage.  —  On  the  Causa*  of  the  An- 
eurismal  Murmur  and  Thrill.  —  Why  the  Murmur  and  Thrill  are  sometimes  not  pres- 
ent —  Pathology  of  the  Aneuriimal   Swelling  in  the  Cue    just  related.  —  Pathol.igr 

of  the  Secondary  Hemorrhage  which  occurred   in  the  same  Owe It    did  not 

from    the    Distal    End  of   the    Severed   Arterv h  did  occur   from  the   Proximal    F.nd 

through  KeHux  of  Blood  in  the  Branches  of  the  Axillsry  when  the  Collateral  Circulation 
got  well  established. — The  Old  Operation  sliould  have  been  performed  in  this  Caae. — 
The  Reasons  why  stated.  —  These  Views  are  MBvborat*-!  by  Sir  Charles  Bell'*  ''-•*», 
which  is  here  related.  —  Surgical  Treatment  of  Traumatic  AfMwbtn  in  general.  —  Hie 
Ancient  Surgeoni  were  acquainted  with  Excellent  Methods  of  treating  this  Lesion.  — 
Galen,  ASliiis,  and  Ptthu  JKgfMta  referred  to.  —  Of  the  Operation  of  Antyllus,  now  ftw- 
quently  called  "  the  Old  Operation."  —  AIW»«i»  and  Haly  Abbaa  also  referred  to. — 
Treat inunt  of  Diffused  Traumatic:  Aneurism.  —  Tlisj  Old  Operation  generally  tn  be  pte- 
fenvd.  — Treatment  of  Circumscribed  Traumali.-  Aneurism. —  Objections  to  the  Tlan  of 
Hunter  jd  such  Caaee. —  It  may  fail  through  inducing  Consecutive  Gangrene  or  Second- 
ary  Hemorrhage. — The  Old  Ofatntioa  leu  likely  |a  ne  followed  by  these  Disaster*  — 
The  same  Subject  continued.  —  Mr.  Symc  deserve*  inurli  credit  f°r  reviving  the  Old  Op- 
eration. —  An  Illustrative  Case  in  which  the  Old  Operation,  was  performed  with  an  ExesI- 
lent  Result. —  Immense  Pouch-shaped  Aneurism  of  the  Femoral  Artery,  produced  by  Can- 
•lint  Injury;  treated  by  tying  llir  Vessel  on  both  the  Proximal  *n^  ""'  "'*,n'  *'Ao  ef  Iht 
Orillce  with  •  Good  Result.  —  Concerning  DisUl  Hemorrhage  •"  ,hi"  ^;m"-  —  I)«»criP"l)11 
of  the  Anenrismal  Sac.  —  Progress  of  the  Caae  after  the  Operation  very  satisfactory.— 
II..W  the  Dlfloaltlaa  aW—Mng  the  Performance  of  the  Old  Operation  In  Cases  ench  as  the 
F.-regoiog  may  be  obviated.—  Rule*  laid  down.  —  Additional  Remarks  concerning  the 
Treatment  of  Traumatic  Aneurism  of  the  Axillary  Artery.  —  The  Plan  of  Treatment 
should  bo  adaptod  to  meet  the  Peeulkurllica  of  Traumatic  Aneurism  in  Special  Case*.  - 
A  Case  of  Traumatic  Aneurism  of  |hl  Kcuiunal  Artery  occasioned  by  QtBttlw*  »J"7I 
Secondary  Hemorrhage  occurred  Several  Tlmeet  cured  flnallv  bv  PpetstOj  U>«  ■*  "J 
tying  the  Artsry  both  above  and  bolow  the  Place  of  Injury.  —  We  generaH.'-  prefer  the  Old 
Operation  to  that  of  Hunter  and  Anel,  because  It  is  mora  likely  to  pro'*  weeeaafaU- 


BUNTEB1AN   OPERATION   PERFORMED. 


Diagnotis ;  Circumscritxit  Traumatic  Aneurism  of  (lie  Axillary  Ar- 
tvy-  —  From  the  entire  absence  of  pulsation  in  all  the  arteries  beyond 
the  aneurism,  which  existed  even  at  the  time  of  admission  to  h0spit.1l, 
and  the  complete  want  of  thrill  and  bruit  in  the  aneurism  itself,  we  be- 
lieved that  the  aneurism  had  been  developed  from  the  proximal  end  of 
the  severed  artery,  and  that  opinion  was  strengthened  by  the  fact  that 
the  swelling  had  not  expanded  outwards  and  downwards  into  the  arm- 
pit, where  there  was  but  little  in  the  anatomical  structure  of  the  parts 
to  obstruct  its  growth,  any  more  rapidly  than  it  had  done  in  another 
direction,  where  it  wa9  covered  over  and  hound  down  by  the  pectoral 
muscles.  The  swelling  had  expanded  so  equally  in  all  directions,  that 
the  scar  of  the  anterior  wound  siill  remained  exactly  over  the  centre  of 
the  tumor,  as  when  wc  first  saw  it 

The  aneurism  was  so  distinctly  circumscribed,  that  although  its  origin 
was  traumatic,  it  was  deemed  advisable  to  attempt  a  cure  of  it  by  the 
Huntcrian  method.  Am  there  wns  not  sufficient  space  to  secure  the 
artery  below  the  clavicle  without  opening  the  sac,  I  proceeded  to  tie  the 
left  subclavian  artery  external  to  the  scalenus,  on  the  afternoon  of  that 
day  (July  111.  The  patient  being  under  sulphuric  ether,  that  operation 
was  performed  without  difficulty  by  the  ordinary  method.  On  tighten- 
ing the  ligature  the  tumor  ceased  to  pulsate,  shrunk  a  good  deal,  and 
became  soft 

The  left  arm  wns  directed  to  be  wrapped  in  cotton  woo!,  and  to  be 
kept  warm  by  the  further  aid  of  bottles  of  warm  water,  to  be  renewed 
from  time  to  time  as  occasion  might  require.  A  full  dose  of  morphia 
was  prescribed.  I  le  was  enjoined  to  preserve  the  recumbent  posture,  and 
to  avoid  exertion  of  every  kind.     A  milk  diet  was  allowed. 

July  15.  —  Patient  had  a  comfortable  night;  temperature  of  arm  not 
diminished  ;  discontinued  the  warm  water. 

July  16.  —  Patient  doing  well  in  every  respect;  arm  warm;  color 
thereof  good;  discontinued  the  cotton  wool. 

July  17.—  Bowels  being  confined,  he  took  magnes.  sulph.  Si. 

July  19. —  Aneurismal  sac  opened  spontaneously  last  night  through 
the  anterior  scar  of  the  gunshot  wound,  and  discharged  two  or  three 
ounces  of  very  dark -colored  blood,  mixed  with  pus.  Suppuration  of  the 
sac  had  been  threatened  cvcrsincc  the  day  after  the  operation.  He  was 
allowed  a  full  diet 

July  20.  —  A  moderate  discharge  of  old  blood  and  pus,  accompanied 
with  a  gradual  diminution  in  the  size  of  the  aneurism,  and  but  a  moder- 
ate degree  of  inflammation  of  the  sne  continued  on  this  and  several  days 
following,  the  patient's  general  condition  being  unexceptionable  all  the 
while. 

July  27 The  aneurismal  swelling  had  entirely  disappeared;  sup- 
puration of  the  sac,  moderate  in  quantity,  still  continued,  the  pus  being 
of  a  good  quality. 


Jnfatt  1. —  Tie  Sfatmn 
«/  ktmmrkmfi  or 
good  io  qua&tv  sai 

t  the  inner  side  of  the  left  allow,  occasioned  probably  by 
i  the  patient  havisa;  fcBoard  very  closely  tbe  injunction  to  kc«p 
as  still  as  possible  ia  the  in  inartful  pasture;  directed  ■  stimulating 
plaster  to  be  applied,  and  tbe  pressure  to  be  remored  to  other  situations 
by  arranging  pillows. 

AmfHtt  5.  —  Discharge  from  sac  had  subsided  to  a  small  quantity  of 
healthy  pus,  and  the  orifice  was  manifestly  contracting.  We  hoped  that 
adhesion  of  tbe  sac  was  taking  place.  Patient's  condition  seemed  to  be 
favorable  in  every  reaped,  except  that  be  had  been  losing  flesh  rapidly 
lor  several  days  without  obvious  cause.  For  want  of  any  other  reason, 
we  attributed  it  to  the  extreme  heat  of  the  weather,  the  temperature 
both  day  and  night  having  been  unprecedented  ever  since  July  25th, 
the  mercury  at  midday  ranging  from  90°  to  100°  in  the  shade,  and 
seldom  falling  below  80°  at  night. 

August  6.  —  A  profuse  flow  of  blood  from  the  sac  came  on  this  morn- 
ing without  warning ;  tbe  loss  of  blood  being  so  rapid  as  to  threaten 
speedy  death.  The  officer  of  the  day  was  close  at  band,  and  stopped 
the  bleeding  by  injecting  about  one  ounce  of  liquor  ferri  persulph.  into 
the  bottom  of  the  sac,  through  a  female  catheter,  introduced  for  the 
purpose.  Tbe  hemorrhage  ceased  immediately.  We  bad  been  em- 
boldencd  to  use  the  persulphate  of  iron  freely  in  this  way,  because  we 
had  a  few  weeks  before  (June  22)  stopped  a  troublesome  secondary 
flow,  in  alarming  quantity,  of  arterial  blood  from  the  cavity  of  a  large 
abscess,  associated  with  gunshot  fracture  of  the  right  thigh,  by  injecting 
about  two  drachms  of  liquor  ferri  persulph.  through  a  catheter,  carried 
into  the  neighborhood  of  the  supposed  source  of  the  hemorrhage,  a 
branch  of  the  profunda  artery,  and  no  unpleasant  effect  of  any  kind 
followed  it  Again,  about  the  same  time,  we  had  been  troubled  to 
manage  a  case  of  general  oozing  of  blood  from  the  cut  surface  of  a  thigh. 
amputated  secondarily  for  gunshot  injury.  After  trying  exposure  to  the 
nir.  ice  water,  and  even  ice,  without  effect,  we  stopped  this  bleeding 
imiiii-'iliiitvlj  1  iy  covering  the  end  of  the  stomp  witfe  pMkjttl  rf  Hot 
soaked  in  liquor  ferri  persulph.  Aside  from  pretty  severe  pain,  which 
soon  subsided,  no  unpleasant  consequence  of  any  kind  followed.  We 
did  not  discover  any  evidence  of  even  the  feeblest  action  as  an  escha- 
rotic,  and  indeed  have  since  thought  that  the  case  progressed  better  than 
other  amputations  of  the  some  class. 

In  consequence   of  the  secondary  hemorrhage  and  the  efforts 
repress  it,  the  ancurismal  sac  became  filled  up  again  to  the  original 
■ixe. 

Aut/utt  10.  —  Another  severe  hemorrhage  occurred  from  the 
orifice;  it  was  readily  stopped  by  again  injecting  persulphate  of  iron  in 
solution. 
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August  11.  —  Profuse  hemorrhage  occurred  to-day  through  the  open- 
ing of  the  posterior  orifice  made  by  the  bullet,  after  it  had  been  healed 
for  ntore  than  a  month.  This  bleeding  was  also  suppressed  immediuiHy 
by  injecting  liquor  ferri  persulph.  through  a  catheter.  After  this  there 
was  no  more  hemorrhage.  During  the  next  few  days  he  seemed  to 
rally  from  the  depression  produced  by  these  repeated  losses  of  blood. 
He  was  ordered  to  have  wine,  and  anything  in  the  line  of  supporting 
treatment  that  he  would  take. 

August  18. —  The  nneurismal  sac  has  again  suppurated,  and  there  is 
a  profuse  discharge  of  dark-colored  and  very  offensive  pus. 

August  25.  —  Patient  failing  rapidly  •  suppuration  very  profuse  and 
extremely  offensive  in  character. 

Auyu*i  29.  —  lie  died  worn  out  with  the  suppuration  and  the  hemor- 
rhages forty-six  days  after  the  operation,  and  twenty-eight  days  after  tliu 
ligature  came  away. 

Auiopsy  tighten  hours  afltr  death :  Emaciation  extreme  ;  rigor  mortis 
moderate;  a  large  elongated  cavity,  with  rugged  dark-colored  walls, 
occupies  the  original  seat  of  the  aneurism,  and  extends  beyond  it  "in- 
wards into  the  axilla ;  the  axillary  artery  is  found  to  have  been  severed 
obliquely  by  the  bullet  about  one  and  one  half  inches  above  its  termina- 
tion in  the  brachial ;  the  divided  extremities  are  separated  widely  apart, 
(to  the  extent  of  about  (line  inches);  the  distal  end  appears  to  have 
been  pushed  awny  from  the  proximal  end.  either  by  the  original 
aneurism,  or  the  subsequent  hemorrhages  and  suppuration  ;  the  pmvi- 
mat  end  is  oblique  and  closed,  while  the  bruised  and  lacerated  portion 
of  it  appears  about  to  be  cost  off  by  the  ulcerative  process,  as  a  distinct 
line  of  demarcation  has  been  formed ;  the  distal  end  is  oblique  and 
unclosed,  but  the  calibre  of  the  artery  is  contracted  down  to  about  n 
line  in  diameter,  and  it  is  blocked  up  by  a  coagulum  three  eighths  of  an 
inch  long;  the  branches  of  the  axillary  given  off  above  the  point  of 
injury,  especially  the  superior  thoracic  and  the  acromial  thoracic  :uv 
much  enlarged ;  the  uxillnry  vein  is  greatly  diminished  in  size  about 
the  track  of  the  bullet,  but  it  is  still  pervious  ;  the  brachial  plexus  of 
nerves  was  also  wounded  by  the  bullet,  all  the  trunks  being  cut  off  ex- 
cept that  of  the  musculo-spiral  and  circumflex  nerves.  The  extremities 
of  the  divided  trunks  (proximal)  were  somewhat  bulbous. 

At  the  seat  of  the  operation  the  wound,  which  at  one  time  was  nearly 
closed,  is  now  open  quite  down  to  the  artery  at  the  point  of  ligation, 
the  new  granulations  having  been  reabsorbed  to  that  extent,  but  the 
artery  for  a  distance  on  each  side  thereof  is  surrounded  by  a  dense  mass 
of  new  connective  tissue,  so  thick  and  dense  as  to  make  it  a  little  dim- 
cult  to  get  at  and  remove  the  specimen  without  injury.  On  the  prox- 
imal side  of  the  ligature  the  vessel  is  blocked  up  to  a  distance  of  about 
five  eighths  of  an  inch;  on  the  other  side  of  the  ligature  it  is  blocked 
up  to  the  extent  of  about  two  eighths  of  an  inch. 
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COMMENTS    ON   JORDAN'S   CASE. 


In  the  cavity  of  the  thorax  we  find  old  pleuritic  adhesions  on  both 
sides,  nnd  old  tuberculous  cicatrices  at  the  apex  of  each  lung;  but  both 
lungs  are  now  entirely  free  from  tuberculous  deposits :  abdomen  not 
opened. 

The  following  specimens  belonging  to  this  case  were  sent  to  the 
Army  Medical  Museum,  Sept  10,  18(58:  — 

1st.  The  ligature. 

2d.  A  piece  of  the  artery  extending  from  a  distance  within  the  seat 
of  ligature  down  to  the  point  of  severance  by  the  bullet,  showing 
effects  of  ligature,  etc. 

3d.  A  piece  of  the  nrtery  from  the  distal  side  of  the  wound,  showing 
its  diminished  calibre,  obstruction,  etc 

4th.  The  brachial  plexus  of  nerves,  showing  the  trunks  wbicb  were 
severed  by  the  bullet 


Comments.  —  This  case  deserves  more  than  a  ptmmg  nut  ice.  It 
u«n«ntia«t    illustrates  several  surgical  themes  of  great  interest,  and 

from  wound-  ,„  ,  «■»*•«**«• 

•j»rteri«      therefore  will  repay  attentive   study.     In  the  first  place  it 

invites  our  attention  to  the;  subject  of  hemorrhage,  and  especially  to 
that  form  of  it  which  is  occasioned  by  wounds  of  the  larger  artertM. 
The  principal  danger  attending  the  wounds  of  all  arteries,  arises 
from  the  loss  »f  blood  ;  and  tin-  greater  danger  which  attends 
wounds  of  the  larger  arteries,  is  due  to  the  fact  that  the  loss  of 
blood  from  them  may  be  so  rapid 'as  to  destroy  life  before  sur- 
gical assistance  can  lie  obtained.  Incised  woni  ring  any 
of  the  larger  arteries  are  always  speedily  fatal  unless  the  hemor- 
rhage chances  to  bo  arrested  by  art.  Thus,  the  suicide  CUtl  his 
throat  so  us  to  sever  the  carotid  artery,  or  gaahei  his  thigh,  so  OS 
to  sever  the  femoral  artery,  or  the  homicide  stabs  his  victim  in 
such  a  way  as  to  cut  across  the  axillary  artery,  and  he  bleeds  to 
death  in  from  five  to  ten  minutes,  unless  the  hemorrhage  be  re- 
tailed or  arrested  by  extraneous  aid.  In  all  eases  nature  un- 
.i-.si-.ted  is  powerless  to  prevent  a  fatal  result. 

But  such  an  issue  does  not  necessarily  follow  gunshot  severance 
Kijonuuwoiu  of  Jin  artery  belonging  to  the  class  above  mentioned,  as 
bamorrbac*.  the  history  of  Jordan's  case  abundantly  proves.  The 
autopsy  showed  that  the  carbine-shot  had  divided  the  axillary 
artery  completely,  nnd  the  patient's  statement  showed  that  the 
hemorrhage  from  the  wound,  which  was  very  profuse  at  the  outset, 
soon  ceased  spontaneously,  and  did  not  recur.  Moreover,  the  loss 
of  blood  was  not  so  great  as  to  be  noticeable  fan  his  BSpeaniKS  two 
days  afterwards,  when  he  was  admitted  to  hospital.  Now  it  be- 
comes a  matter  of  surgical  interest  to  inquire  into  the  reason  why 
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nature  unaided  can  stop  the  hemorrhage  from  a  large  artery, 
ad  by  a  gunshot,  and  cannot  stop  it  in  case  of  clean  division  by 
I  Dotting  lUStniluent.  The  foregoing  case  will,  I  think,  if  studied 
closely,  afford  a  satisfactory-  explanation.  The  carbine-shot  bn, 
and  Imntod  the  coats  of  the  artery  as  it  passed  athwart  them : 
the  roughly  divided  arterial  tunics  retracted  within  the  sheath,  md 
contracted  upon  themaelvM  immediately,  by  virtue  of  the  elasticity 
of  the  middle  coat,  and  thus  a  lodgment  for  clot  was  formed  in  the 
bruised  extremity  of  the  artery.  lint  while  this  was  taking  place 
tlte  patient  lost  blood  so  rapidly  as  to  become  faint  (he  said  he 
tainted),  whereby  the  tendency  of  the  blood  to  coagulate  (coag- 
ulability) was  increased;  the  volume  and  firmness  of  the  clot  being 
proportionately  increased,  and  the  force  of  the  circulation  dimin- 
ished all  at  the  same  time.  In  this  way  nature  unassisted  plugged 
tip  tl  red  artery  with  a  cuagulum,  so  as  to  stop  the   effusion 

of  blood  speedily.  It  appears,  on  the  other  hand,  that  in  case  of 
the  severance  of  a  large  artery  by  an  incised  wound,  die  hemor- 
rhage does  not  cease  spontaneously,  for  want  of  a  place  of  lodgment 
for  a  coaguluin  sufficient  to  stop  op  effectually  th\*  bleeding  orifice: 
and  moreover,  that  spontaneous  occlusion  of  on  incised  wound  of 
an  artery,  by  coagulum,  is  never  effectual  to  stop  the  hemorrhage, 
jit  the  artery  be  a  small  one,  such  as  the  anterior  temporal 
(branch  ),  ami  even  then  complete  division  is  essential  to  success, 
as  observation  has  abundantly  shown.  Observation  has  also 
shown  that  the  greater  the  amount  of  the  contusion  and  laceration 
inflicted  upon  an  artery,  the  smaller  is  the  .jiiantity  of  hemorrhage, 
other  things  being  equal ;  or,  in  other  words,  that  the  more  an 
artery  is  bruised  or  torn,  the  more  readily  is  a  lodgment  afforded 
for  such  a  cougulum  as  will  restrain  bleeding:  vide  cases  of  limbs 
torn  off  by  cannon-shot  and  machinery,  scattered  everywhere 
through  the  annals  of  modern  surgery. 

There  is  another  interesting  feature  connected  with  the  topic 
under  com  [deration.  This  man  was  struck  by  a  carbine-shot,  fired 
at  short  range,  the  projectile  having  therefore  the  maximum  of 
velocity,  or  nearly  so,  and  consequently  the  extremities  of  the 
severed  artery  were  contused  and  lacerated  proportionably  less 
than  they  would  have  been  by  a  similar  bullet  moving  at  a  slower 
rote  of  speed.  This  view  is  corroborated  by  the  appearance  of  the 
wonnds  of  entrance  and  exit,  and  by  the  cleanness  with  which  the 
trunks  of  the  brachial  plexus  were  divided.  When  exposed  at  the 
antOMT,  they  looked  as  if  they  might  have  been  cut  off  with  a 
knife,  instead  of  a  gunshot.     It  is  therefore  clear  that  the  artery 


was  not  severed  under  circumstances  the  most  favorable  for  afford- 
ing a  lodgment  to  the  clot,  and  for  the  spontaneous  arre  it  of  the 
hemorrhage.  Now,  it  becomes  highly  probable  that  the  result 
Achieved  by  nature,  unuided,  in  this  ease,  is  not  at  all  an  excep- 
tional one ;  and,  viewed  in  this  light,  the  examples  of  similar 
wounds  of  the  femoral  and  other  arteries,  not  fatal  from  primary 
hemorrhage,  that  have  already  been  related  in  this  essay,  IMG 
surprising  features  of  their  character,  and  bceomu  simply  illustra- 
tions nf  what  nature  is  capable  of  accomplishing  under  similar 
circumstances. 

These  remarks  apply  only  to  cases  of  hemorrhage  occurring  from 
Hanorrhiica  ''"'"/''' '''','/  divided  arteries.  If,  on  the  other  hand,  the  ar- 
5°S»iuI?U'  ter.V  be  w,t  partially  divided  (for  example,  to  the  extent  of 
url"  '  one  fourth  or  one  half  its  circumference),  the  hemorrhage 

heroines  much  more  dangerous  in  character;  for,  retraction  within 
the  sheath  being  impossible  on  the  part  of  the  arterial  tunics,  the 
orifice  in  the  artery  gapes  open,  and  nssnmes  n  round  or  oval  shape, 
according  to  the  extent  to  which  the  division  has  been  carried, 
which  allows  a  free  escape  of  the  blood,  and  presents  no  facilities 
for  plugging  up  the  bleeding  orifice  with  an  efficient  coagulum. 

In  this  wuy,  hemorrhage  from  small  arteries,  when  hut  partially 
divided^  may  become  troublesome  to  stanch,  and  even  fatal  to  life, 
if  the  exact  character  of  the  wound  of  the  artery  is  not  recognised 
in  season.  This  statement  obtains  whether  the  wound  be  incised 
or  gunshot,  in  both  cases  alike.  I  have  seen  instances  of  obstinate 
primary  hemorrhage,  occurring  in  connection  with  partial  division, 
by  musket-shot,  of  such  arteries  as  the  radial,  the  ulnnr,  and  the 
anterior  tibial.  Now,  cither  one  of  these  arteries  would  not  have 
bled  much,  if  at  all,  provided  it  had  been  completely  divided  by 
the  bullet  in  the  first  instance. 

With  regard  to  the  turyical  treatment  of  hemorrhage  from  a  small 
Burtfoii  artery  partially  divided  by  a  gunshot,  I  believe,  from  ob- 
51!??!?" "  scrvation,  that  the  best  course  to  pursue,  is  in  case  the 
■"*  artery  be  a  small  one,  first  to  try  the  hemostatic  effect  of 
pressure,  evenly  und  carefully  applied  at  the  seat  of  injury  to  tho 
Tcssel ;  and,  if  the  bleeding  continue  or  recur,  then  enlarge  the 
wound  and  tic  the  artery  on  both  the  proximal  and  distal  sides  of 
the  orifice.  Tint  if  the  bleeding  artery  be  a  large  one,  there  is 
then  no  time  to  l>e  lost  in  trying  pressure.  The  track  of  the 
bullet  should,  without  delay,  be  dilated  by  incision,  so  as  to  expose 
the  wounded  vessel,  which  should  then  be  tied,  both  on  the  proxi- 
mal and  distal  side  of  tho  aperture  in  it,  after  the  method  recom- 
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mended  by  John  Bell,  and  earnestly  enjoined  by  Gntbrie.  For 
such  cases,  I  believe  that  any  treatment  less  thorough  than  this, 
even  when  promptly  applied,  is  inefficient  and  reprehensible,  he- 
came  it  exposes  the  patient's  life  to  unncn-sNiry  danger.  If  the 
ballet  ptiss  through  a  limb  in  a  very  oblique  direction,  wounding 
rincipal  artery.it  maybe  deemed  advisable  to  cut  dirctlv 
down  upon  the  vessel,  at  the  seat  of  injury  to  it,  instead  of  dilating 
the  track  of  the  bullet ;  but  such  a  case  has  never  come  under  my 
observation.1  I  ran,  however,  readily  conceive  that  it  may  occur  ; 
and  if  it  shonld,  I  would  have  no  hesitation  in  cutting  directly 
down  upon  the  vessel  and  securing  it  by  two  ligatures,  one  placed 
on  the  proximal  and  the  other  on  the  distal  side  of  the  wound  in  it, 
although  the  original  injury  would  thus  bo  complicated  with  nn 
additional  wound  of  operation  ;  for  simple  incised  wounds  of  the 
extremities,  even  when  very  large,  almost  always  do  well.  Next 
to  the  application  of  ligatures  to  both  the  proximal  nnd  distal  sides 
of  wounds  of  arteries,  I  consider  it  a  matter  highest  in  importance, 
in  all  cases  of  hemorrhage  from  a  probable  lesion  of  a  large  artery, 
to  dilate,  the  wound  without  delay  and  nemre.  the  bleeding  vend  by 
hgalure.  If  reliance  be  placed  upon  plugging  up  the  tmck  of  the 
ballet,  and  upon  applying  pressure  on  the  outside,  and  such  treat- 
ment be  put  in  practice  where  a  large  artery  lias  been  wounded, 
the  patient  will  be  likely  to  die,  sooner  or  later,  exhausted  by  re- 
peated hemorrhages,  and  infiltration  of  the  parts  bordering  upon 
the  wonnd  with  blood,  while,  at  the  same  time,  if  the  hemorrhage 
had  been  treated  by  tying  the  artery  on  the  principles  above  advo- 
cated, recovery  would  have  taken  place  without  difficulty. 


Anturitmal  Murmur  and  Thrill.  —  Again,  this  case  is  remark- 
able in  that  the  aneurism,  which  made  its  appearance  oawai  or 
July  12th,  was  developed  from  the  extremity  of  a  sev-  j£,  SS^ 
ered  artery.  I  certainly  have  never  seen,  and  do  not  re-  ""1UuU1- 
member  ever  to  have  heard  or  read,  of  but  one  other  case,3  where 
a  pulsating  tumor  filled  with  blood,  and  communicating  with  an 
artery,  was  developed  otherwise  than  in  the  continuity  of  the  blood- 
vessel. This  terminal  development  of  the  aneurism  probably  ac- 
counts for  the  absence  of  the  nncurismal  bruit,  and  the  ancurismal 
thrill,  as  this  origin  does  not,  under  ordinary  circumstances,  seam 
to  admit  of  such  disturbance  of  the  undulations  in  the  circulating 

1  ThU  opmtlTO  procedure  ku  practiced  In  the  ca*«  of  William*.  No.  XXIX.,  which, 
haweTtr.  waa  an  instance  of  inciMicI  wound  involving  llio  brachial  artery. 
I  Vida  Case  of  Bepaw*,  No.  XXXIV. 


blood  as  to  cause  them  to  recoil  upon  each  other ;  thus  dest 
tlie  rliMlim  of  the  undulations,  and  producing  discords  (jarrir 
vibrations),  cognizable  by  the  senses  of  touch  and  hearing.  On 
the  other  hand,  if  an  aneurism  of  the  variety  called  fusiform  '  be 
developed  in  tho  continuity  of  an  artery,  the  rough,  warty,  and 
granular  lining  of  the  expanded  vessel  appeals  to  be  capable  of 
producing  such  a  disturbance  in  the  wave-like  current  of  the 
pussing  blood  as  to  grate  harshly  on  the  touch  and  car.  But,  in 
order  for  this  to  take  place,  it  is  necessary  that  the  blood  should 
pass  beyond  the  aneurism  through  a  continuous  tube,  otherwise 
tho  current  would  be  stopped  in  tho  aneurism,  or  would  not  move 
with  sufficient  velocity  into  and  through  the  aneurism  to  produce  a 
thrill,  or  a  rasping  sound. 

In  the  variety  of  spontaneous  aneurism  denominated  saccu- 
lated,2 the  murmur  and  thrill  are  generally  quite  as  well  marked 
as  in  the  variety  denominated  fusiform.  But  here  the  disturbance 
in  the  undulations  of  the  circulating  blood  is  produced  in  a  different 
manner.  In  tho  ease  of  tho  sacculated  aneurism,  at  each  contrac- 
tion of  the  heart  a  portion  of  the  blood  contained  in  the  affect,  d 
artery  is  forced  out  through  the  huh-,  aperture,  or  opening  in  its 
sale,  into  the  aneurismal  pouch  connected  with  it,  and  thus  the 
rhythm  of  the  undulations  is  effectually  broken  at  the  point  of  com- 
munication between  the  vessel  and  the  aneurismal  pouch,  and  like- 
wise through  the  pouch  itself.  The  undulations  are  broken,  not 
by  the  roughened  lining  of  tho  expanded  artery,  but  by  the  out- 
flow of  a  stream  of  blood  from  the  side  of  the  vessel,  at  a  right 
angle  with  the  general  direction  of  the  current  of  the  blood,  into 
the  aneurismal  pouch. 

Inasmuch  as  the  structure,  and  shape  of  no  two  aneurisms  is  ex- 
actly alike,  it  follows  that  in  no  two  eases  are  the  undulations  of 
the  circulating  blood  disturbed  in  precisely  the  same  manner,  and 
to  precisely  the  same  extent.  And  furthermore,  that  in  no  two 
cases  are  the  tones  of  the  ancurisma!  bruit  precisely  the  same.  In 
fact,  clinical  observation  has  shown  not  only  that  this  bruit  is  never 
exactly  the  same  in  different  cases,  but  that  it  exhibits  a  very  wide 
range  as  to  tone,  varying  from  a  harsh  rasping  sound  on  the  one 
hand,  to  a  faint  bellows  murmur  on  the  other. 

whr  tie  Besides,  on  account  of  the  abrupt  termination  of  the 

tiinu.n.        current  of  the  <  nvulating  lilood  m  the  aneurismal  sac, 
ol    from  want  of  continuity  In  the  \essel  beyond  it,  the  aneu- 

1  We  follow  Mr.  Ericli/pcn'a  classification. 
:  Sill  I  following  Mr.  Erichtea's  c Unification. 
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ristnal  thrill  and  the  aneurismnl  bruit  may  also  be  absent,  because  the 
sac  is  filled  up  with  coagulated  blood,  so  as  to  take  part  no  longer 
in  the  undulations  communicated  by  the  heart  to  the  whole  vascular 
system.  This  happens  moat  frequently  in  tin  variety  of  sponta- 
neous aneurism  called  Um  (sacculated),  and  then  the-  tumor  con- 
tinues to  pulsate,  not  on  account  of  any  movement  in  it1*  comvnts, 
but  on  account  of  the  impulse  communicated  to  it,  externally, 
from  the  artery.  But  the  aneuriamal  bruit  and  thrill  were  not 
absent  in  Jordan's  case,  because  the  sac  was  filled  with  coagulated 
blood,  for,  on  Stopping  the  flow  of  blood  into  it,  by  CflBapraatBag  the 
subclavian  artery  over  the  first  rib,  it  became  much  shrunken 
and  soft  in  a  little  time,  and  on  withdrawing  the  compression 
it  gradually  became  filled  up  to  the  anginal  lite  ami  tense  again, 
thus  showing  conclusively  the  liquid  character  of  its  contents. 

Again,  a  narrowness  of  the  aperture  in  the  artery  did  not  cause 
the  aiiiiui-rnal  bruit  and  thrill  to  he  absent,  for  the  tumor  pulsated 
strongly  and  orjMUUhPar/i  outwards  in  various  directions  from  it* 
centre,  which  docidedlv  implied  that  free  communication  tinted 
between  the  cavity  of  the  aneurism  and  the  artery.  Furtlunimr. , 
I  think  that  the  blood  would  he  likely  to  flow  into  an  aneurism 
developed  from  the  end  of  a  divided  artery  with  a  noise  (bruit  j, 
synchronous  with  tin-  con  tractions  of  the  heart,  if  the  vessel  were 
suddenly  narrowed,  constricted*  or  otherwise  obstructed  at  its  point 
of  termination  in  the  aneurism,  for  such  obstruction  would  disturb 
the  equability  of  the  flow  of  the  blood  past  it,  to  greater  or  less  ex- 
tent, according  to  the  amount  of  the  obstruction,  and  would,  to 
the  same  extent,  disturb  the  wave-like  motion  of  the  blood,  at  and 
beyond  the  point  of  obstruction.  It,  therefore,  appears  to  be  philo- 
sophical to  infer  that  in  the  case  of  Jordan,  the  extremity  of  the 
axillary  artery,  from  which  the  aneurism  was  developed,  was  not 
obstructed  in  any  way  of  importance. 


Pathology.  —  The   pathological    history   of  the   aneurism    was 

probably  as  follows :  its  development  commenced  by  the  Pmihoios?  «r 

■  -  *     i  -ii  Ih*  »Deari*- 

yieldmg  of  the  yet,  imperfectly  organized  plug  or  scar,  at   m»i  miiing 

the  8nd  of  the  cardiac  portion  of  the  severed  artery.  As  iMtmi»i««. 
the  blood  pushed  the  scar  gradually  before  it  out  in  even'  direc- 
tion, the  connective  tissue,  already  more  or  less  thickened  by 
inflammatory  exudation  in  and  about  the  track  of  the  bullet,  was 
gathered  together  by  degrees  before  it,  so  as  to  form  a  sac  of 
I.Tuhic  thickness  and  strength.  As  the  tumor  grew  larger 
and  spread  beyond  the   limits  of  tho   inflammatory  exudation,  the 
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uninjured  connective  tis*ue  also  was  progressively  condensed  on 
the  exterior  of  the  forming  sac,  and  thus  it  happened  that  the 
walls  of  the  sac  remained  strong,  and  retained  about  the  same 
thickness,  notwithstanding  the  comparatively  rapid  development  rf 
the  swelling. 

We  may  state  in  a  general  way  thnt  the  walls  of  the  aneurism 
were  formed  by  the  coalescence  of  cellular  or  connective  tissue,  t 
part  of  which  had  been  more  or  less  consolidated  by  plastic  ex- 
udation thrown  out  in  its  meshes.  The  singularly  rounded  shape, 
and   distinctly   circumscribed    character    of  the    swelling,    were 

prohably   due   to  the   thickening   of  tin.-    emu t i vi-   tissue    in  the 

gunshot  wound,  more  especially  in  the  neighborhood  of  the  ends 
of  the  severed  artery. 

Connective  tissue  coalescing  in  this  way  to  wall  in  and  drcum- 
leribt  a  gradual  outflow  of  blood  from  an  artery,  or  to  form  an 
envelope  for  a  chronic  swelling  of  any  kind,  generally  exhibits 
but  little  tendency  to  ulceration,  and,  therefore,  I  would  not  have 
been  inclined  to  hasten  to  operate,  had  it  not  been  that  the  scar 
in  the  track  of  the  bullet  was  likely  to  give  way  in  a  short  time, 
on  account  of  the  constant  outward  pressure  of  the  blood  in  the 
aneurism. 


Modus  Operandi  of  the  After-Bleeding  —  The  pathology  of  the 
J£J^*j£K<*  secondary  hemorrhage.,  which  occurred  in  Jordan's  case, 
i?  hTS>  's  a^so  an  "itcresting  subject,  and  next  demands  our 
•cm,*.  attention.  Did  the  blood  escape  from  the  distal  or  the 
proximal  end  of  the  severed  artery  ?  It  is  a  fact  well  established 
by  observation,  that  secondary  hemorrhage  from  wounded  arteries 
■rally  takes  place  from  the  distal  side  of  the  wound,  because  of 
llic  feeble  adhesion  and  the  imperfect  closure  of  the  artery  on  that 
side  of  the  wound  in  it ;  and  when  the  collateral  circulation  comes 
to  be  MihVicntly  established,  the  blood  flowing  backward  in  the 
distal  portion  of  the  vessel,  readily  overcomes  the  feeble  union  at 
tlio  scat  of  injury,  and  makes  its  escape  therefrom.  It  is  this 
inability  on  the  part  of  the  reparative  process,  unaided  by  art,  to 
securely  close  the  artery  on  the  distal  side  of  the  wound,  which 
makes  the  nppliration  of  a  distal  ligature  a  matter  of  so  much  im- 

i 'c  all  cmm  ■•!'  frvnoda  brroh  mg  artedea  of  mHffiitmfa 

Hut  the  srromlary  bleeding  in  the  case  under  consideration,  prob- 
ata not  «•-     *bly  did  not  take  place  from  the  distal  end  of  the  severed 
'  JSUdUM       artery.     For,  at  the  autopsy,  this  part  of  the  vessel  wa* 
hand  to  be  very  much  contracted,  its  calibre  being  re- 
duced to  about  a  line  in  diameter,  and  this  extreme  degree  of  con- 
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existed  not  only  at  the  end,  but  continued  as  far  as  the 
vessel  was  examined,  which  was  a  distance  of  two  or  three  inches. 
Now,  the  distal  part  of  the  artery  thus  diminished  in  site,  wan  en- 
tirely too  small  to  supply  the  quantity'  of  blood  which  was  poured 
oat  on  either  of  the  three  occasions  when  secondary  hemorrhage 
occurred.  Moreover,  the  shrunken  vessel  was  blocked  up  by  a 
coogulum  for  a  distance  of  nearly  half  an  inch,  commencing  a  little 
way  within  its  wounded  extremity.  For  these  two  reasons  I  think 
that  the  secondary  bleeding  could  not  have  taken  place  from  tho 
distal  end  of  the  severed  artery. 

But,  at  the  autopsy,  we  found  that  the  proximal  portion  of  the 
Teasel  was  not  diminished  in  size,  and  what  was  still  more   rmm  ibe 
nnportant,  that  its   branches,  such  as  the  thoracica  aero-   «m. Ham* 

.     • .  ....  .  WflBX  Of 

niialis  and  the  superior  and  the  inferior  thoracica,  were  *!■»*• 
very  much  enlarged.  Their  increased  sixc  was  apparently  con- 
Meted  with  the  establishment  of  the  collateral  circulation,  and  on 
that  account  they  probably  performed  an  important  part  in  the 
production  of  the  secondary  hemorrhage.  The  initial  one  of  the 
three  secondary  bleedings  occurred,  in  all  probability,  from  the 
proximal  end  of  the  artery,  and  in  this  way  :  the  collateral  circula- 
tion having  been  established,  the  blood  flowed  backwards,  through 
the  branches  above  mentioned,  into  the  part  of  the  axillary  artery 
embraced  between  the  seat  of  the  ligature  and  the  point  of  division 
■  ballet,  with  sufficient  force  to  overcome  the  adhesions,  which 
had  again  closed  tho  proximal  end  of  the  vessel,  subsequent  to  the 
deligation  of  the  subclavian  artery.  Thus,  these  adhesions  being 
overcome,  the  blood  found  its  way  readily  into  the  aneurismal  sac, 
which  was  not  yet  obliterated,  and  escaped  externally  through  the 
opening  into  the  sac  which  was  not  yet  closed. 

One  of  the  subsequent  hemorrhage*  in:iy  have  been  occasioned 
by  ulceration  of  the  subscapular  artery  ;  for,  while  making  the 
autopsy,  I  noticed  that  this  vessel  was  wanting,  having  apparently 
been  destroyed  by  extension  of  the  ulcerative  process  from  the 
suppurating  sac. 

It  is  probable  that  the  employment  of  the  old  operation  is  more 
eseential  to  the  ultimate  recovery  of  the  mtient  from  rtu&u 
traumatic  aneurism  of  the  axillary  artery,  than  from  the  «t>°ui<i  »>»t« 
same  lesion  involving  almost  any  other  artery  of  similar  unnal 
magnitude  in  the  whole  body.  This  necessity  of  ligating  a  wounded 
axillary  artery  at  tho  seat  of  injury  to  it,  always,  not  even  making 
an  exception  when  a  circumscribed  traumatic  aneurism  is  the  sub-* 

ject  of  treatment,  is  occasioned  by  the  intimate  vascular  relations 

s 


which  exist  between  this  vessel  and  the  neighboring  parts.  It  will 
be  remembered  that  the  great  artery  of  the  upper  extremity,  while 
piHHJTIfl  outwards  behind  the  pectoral  muscles,  and  beneath  the 
clavicle  and  the  shoulder,  gives  off  no  less  than  six  branches  of 
considerable  9ize,  between  the  inferior  border  of  the  first  rib  and 
the  fold  of  the  armpit,  all  within  the  space  of  a  few  inches.  These 
branches  inosculate  freely  below  the  axillary  region,  both  in  front 
and  externally,  with  branches  of  the  internal  mammary  and  inter- 
costal arteries,  and  also  above  and  behind  that  region  with  bandlM 
of  the  supra  and  posterior  scapular  arteries.  It  will  thus  be  per- 
ceived that,  in  the  case  of  an  aneurism  of  the  axillary  artery, 
treut.-d  liy  nature  of  the  subclavian  in  the  third  part  of  its  course, 
or  even  hy  ligature  of  the  axillary  itself  near  its  commencement, 
if  perchance  the  sac  should  suppurate  and  its  contents  be  dis- 
charged externally,  secondary  hemorrhage  of  a  dangerous  character 
is  almost  sure  to  follow,  as  sown  as  the  collateral  circulation  is 
sufficiently  established  ;  and  even  then  the  bleeding  may  not  take 
place  from  the  distal  portion  of  the  vessel,  as  usually  happens  in 
cases  of  secondary  hemorrhage  produced  by  traumatic  lesion  of 
arteries,  but  from  the  proximal  portion  of  the  vessel,  as  happened 
in  Jordan's  case.  From  these  considerations  it  seems  to  me  that, 
without,  doubt,  the  most  rational  and  effectual  way  of  preventing 
such  sccondury  hemorrhage  is  to  secure  the  vessel  by  ligatures 
applied  to  the  seat  of  the  original  injury,  one  on  each  side  of  it, 
instead  of  tying  the  artery  at  some  distant  point.1 

Furthermore,  statistics 2  show  that  the  sac  is  much  more  liable 
to  suppurate  in  cases  of  aneurism  of  the  axillary  artery  than  it  is 
in  cases    of  the  same  disease  involving  any  other  vessel.      Now, 


'  tn  lhi»  connection  Sir  «.'h*rl"  Hrll'n  cue  ha»  peculiar  nipnificance:  —  "A  girl  had  had 
Imt  *rm  Ifini  «•!!*  rinar  tlif  *hoaldi»r  by  ina.-hinfTy.  There  wa*  no  Meedin((, 
roborated  l>r  "*r  cou'*l  tn*  ''link  »f  "■"  artery  hnarcn.  An  tlic  ami  had  bcim  alm.ml  i»irlv 
fit  ritArka  amputated  by  the  machine,  it  wu  uimeccwary  lo  do  more  (ban  to  make  tb« 
"""  «d((et  of  tho  wound  even,  and  bring  them  together.  A»  the  axillary  artery 
had  not  been  lied,  the  patient  waa  carefully  -watched.  In  the  courtc  of  a  few  day»  hemor- 
rhage did  come  on.  and  the  fiurgevn  very  properly  lied  the  artery  below  the  clavicle.  The 
blecdinc  fru-in  the  clump  immediately  (topped,  and  every lliiiiK  went  on  well  for  aertral 
d«y»;  the  Mump  became  clean,  and  waa  granulating,  when  o  stand  rioknt  kancrrttayt 
loot  plnet  from  il.  The  aurgeon  did  not  reach  the  hospital  till  the  patient  had  loat  a  enn- 
aidcrable  quantity  of  blood.  He  immediately  lore  open  the  atump,  which  waa  already 
partly  iinil'il,  mid  MB  ht  ia>c  (Ac  bl<x*l  unittgfnm  (Ae  mniti  arloy.  He  tccurcd  It;  but  the 
aalUnt  aunk  next  day. 

**  On  diaeectioo.  and  by  injecting  the  veaacla,  it  w  aa  tbown  that  tAe  aritry,  v-A»re  il  haJ  **«■ 
ft'ed  b<l>ne  (A«  cavidt,  wru  Milt  rat  <d.  and  that  (Ac  Uv-rt  hrvl  patsttl  round  fry  (Ac  tupro-fccp*iar 
trrmch  of  the  inftrvtr  thffroil  (thyroid  axil?)  from  (he  portion  vf  (A«  tulxlatian  urtcrj 
S&on  (Ae  K</atmrt  into  (Ae  part  bdme."    i  Vide  Oitcates  v«d  Injuria  of  ittmim  pp.  4*5, 90S.) 

In  thu  cane  tho  operation  whn.li  -luniM  have  been  performed  at  the  ouL-cl,  and  which 
would  have  saved  the  patient,  waa  employed  too  late. 

*  Eridutnt  Sorj<ry,  pp.  687,  tot. 


TREATXF.ST    OF   TRAUMATIC    AMIOi 


116 


without  stopping  to  inquire  into  the  cause  of  this  special  tendency 
to  suppuration  of  tho  sac,  and  consequent  secondary  hemorrhage, 
I  think  that  the  existence  of  such  a  tendency  makes  it  still  more 
the  duty  sf  the  surgeon  to  tie  the  vessel  both  proximally  mid  dis- 
tally  at  the  seat  of  injury  in  all  cage*  of  traumatic  aneurUm  of  die 
axillary  artcrt/  ;  and  I  Itelieve  that  an  attempt  should  be  made  to 
secure  the  vessel  in  this  way  in  all  such  cases,  unless  it  is  certain 
that  the  arterial  tunics  are  softened,  expanded,  or  otherwise  meta- 
morphosed, so  that  they  will  not  hold  a  ligature  or  permit  the  ap- 
jlii-ution  of  one  at  the  seat  of  injury  to  the  artery,  and  this  can 
only  happen  when  the  aneurism,  growing  but  slowly,  has  existed  a 
long  time,  or  when  there  was  preexisting  disease  of  the  coats  of 
the  vessel  at  the  point  of  injury. 

Surgical  Treatment  of  Traumatic  Aneurism.  —  It  has  already 
been  shown  that  the  ancient  surgeons  were  not  unac-  Tiw»oetaii 
quoin  ted  with  at  least  some  of  the  mean-  liv  winch  trau-  '^Sv^ 
matic  aneurism  is  produced.  It  may  be  stated,  further,  ii'i',"!',1^. 
that  they  were  not  unacquainted  with  excellent  methods  lU",1^!''^ 
of  treating  this  formidable  lesion,  at  least  so  far  as  the  U*'",0B- 
arteries  of  tin  upper  extremity  and  the  leg  are  concerned.  Galen 
relates  a  case  of  traumatic  aneurism  at  the  bend  of  the  arm,  in 
which  a  cure  was  accomplished  by  the  application  of  a  sponge 
with  bmdagaaJ  This  is  probably  the  first  case  on  record  in  which 
a  traumatic  aneurism  was  cured  by  local  pressure.  Aetius  declares, 
with  regard  to  the  treatment,  that  aneurism  in  the  neck  and  head 
ought  not  to  be  interfered  with  ;  but  when  the  disease  arises  at  the 
bend  of  the  arm,  the  artery  should  be  exposed  by  incision,  three  o< 
four  fingers'  breadth  below  the  armpit,  tied  with  two  ligatures,  and 
divided  between  them.  The  swelling  at  the  bend  of  the  arm  may 
then  be  opened  without  any  fear  of  hemorrhage,  its  contents  re- 
moved, two  ligatures  applied,  one  above  and  the  other  below  it, 
and  it  may  then  be  divided  between  them.8  The  operation  of 
Antvllus,  which  is  now  frequently  called  "the  old  opera-  "p™*™  •* 
tion,"  consisted  in  tying  the  artery  both  above  and  below  «w  "b» 

I  tumor,  and  then  evacuating  its  contents.  u<»».0 
Antvllus  states,  •'  that  when  the  disease  occurs  in  the  hams,  groin, 
or  neck,  it  is  dangerous  to  meddle  with  it ;  but  that  when  seated 
in  :h<  extremities  it  is  easily  cured."  All  the  cases  in  which  la- 
had  known  the  artery  to  be  opened  in  venesection,  had  terminated 
in  aneurism,  except  one  which  was  cured  by  compression.3     Albu- 

1  Vi<£«  Pamka  jEfimtia,  rol.  ii.  p  811.        »  Up.  <««-.  p.  811.  318.         •   Of.  fit.,  p.  813. 
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casis  recommends  that  spontaneous  aneurism  should  be  treated 
villi  the  proximal  and  distal  ligatures,  the  part  between  the  two 
ligatures  divided,  and  the  blood  evacuated.  Applications  promo* 
tive  nl  -ii p| station  should  then  be  made  until  the  ligatures  coma 
away.1  llaly  Abbas  directs  us,  when  an  artery  has  been  wounded 
in  venesection,  to  expose  the  vessel  at  the  place  of  injury  by  dissec- 
tion, and,  having  applied  a  thread  on  each  side  of  the  wound,  to 
divide  the  artery  in  the  middle.  When  an  aneurism  takes  place, 
he  recommends  a  plan  of  treatment  similar  to  that  advised  by  AU 
bucasis.- 

The  commentator  observes  that  "  it  will  be  perceived  from  the 
foregoing  account  of  the  practice  recommended  by  Actius,  that 
the  ancient  surgeons  were  aware  of  the  advantages  of  securing  the 
artr-ry  above  the  seat  of  the  aneurism,  as  practiced  by  the  late  Mr. 
Hunter,  and  that  they  actually  had  recourse  to  two  ligatures  in 
the  manner  directed  by  Mr.  Aoernethy  ;  but  that  they  afterwards 
opened  the  tumor  and  evacuated  its  contents,  not  having  yet 
learned  from  experience  to  trust  to  the  absorbent  powers  of  the 
system.  It  will  likewise  be  remarked  that  carotid,  axillary,  and 
inguinal  aneurisms  were,  in  ancient  times,  abandoned  as  incurable  ; 
so  that  modern  surgery  may  undoubtedly  boast  of  having  so  far 
improved  upon  the  practice  of  the  Greeks  and  Arabians."' 

After  the  lapse  of  many  centuries  the  old  operation,  or  that  of 
Antyllus,  continues  to  be  preferable  to  all  others,  even  at  this  day, 
in  the  treatment  of  most  forms  of  traumatic  rini'iirisiu.  In  the  fol- 
lowing case,  that  operation  was  employed  with  a  degree  of  success 
which  was  very  gratifying  to  both  patient  and  surgeon. 

But  before  we  proceed  to  narrate  this  case,  it  is,  perhaps,  ad- 
visable to  make  some  additional  observations  upon    the 
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utT'u*^  surgical  treatment  appropriate  for  traumatic  aneurism. 
As  already  stated,  all  cases  of  this  affection  are  classified 
under  the  one  or  the  other  of  two  heads:  1st,  diffused  traumatic 
aneurism,  and  2d,  circumscribed  traumatic  aneurism.  With  re- 
gard to  the  diffused  form,  there  appears  to  be  no  doubt  as  to  the 
best  course  to  be  pursued.  The  artery  should  bo  exposed  at  tlie 
seat  of  Injury  by  an  incision  sufficiently  free  for  the  purpose,  and 
a  ligature  should  bo  applied  to  both  the  proximal  and  the  distal 
sido  of  the  bleeding  orifice,  or,  in  other  words,  the  old  operation  for 
aneurism  should  be  performed.  It  should  be  treated  on  precisely 
the  same  principles  as  if  the  artery  were  wounded  and  bleeding  at 
the  time.     For,  in  the  one  case,  the  blood  flows  out  through  an 

>  Vid»  Pfb*  j£gm*a,  p.  313.  *  Op.  dt.,  p.  313.  »  Op.cil.,p.  314. 
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external  opening,  and  in  the  other  case  it  escapes  into  the  con- 
nective tissue,  where  it  accumulates  for  want  of  an  external  open- 
ing through  which  to  escape  ;  but  so  far  as  the  lesion  of  the  artery 
icemed,  there  is  no  essential  difference  between  them.  After 
securing  the  vessel  by  ligatures,  both  proximal  and  distal,  the 
cavity  of  the  diffused  aneurism  should  bo  thoroughly  oxphiml,  and 
all  the  coagulated  blood  should  be  carefully  removed,  otherwise 
offensive  and  tedious  suppuration  will  be  likely  to  occur. 

With  regard  to  the  treatment  of  circumscribed  traumatic,  aneu- 
rism, there    is,  however,   more   room   for  difference  of  rw.nn.nc 
opinion.     This  disease  presents  the  same  general  features  «hi».i  wia- 

,.,.„,  .  ,.        matte  uieu. 

as  the  false  variety  of  the  spontaneous  aneurism,  and  m  rim. 
many  instances,  especially  those  cases  which  progress  but  slowly, 
doaely  resembles  it  in  every  respect,  except  that  the  origin  is 
traumatic,  and  that  no  arterial  tunic,  enters  into  the  formation  of 
the  sac.  In  rare  instances,  however,  certain  of  the  arterial  coats 
may  assist  in  the  formation  of  the  sac,  a  circumstance  which  has 
already  been  pointed  out,  and  when  it  is  present  renders  the  re- 
semblance still  more  striking. 

This  close  similarity  in  appearance  naturally  suggests  to  the 
surgeon  a  similarity  in  the  plan  of  treatment,  and  hence  it  has  been 
mmended  by  high  authority  that  the  circumscribed  traumatic 
ism  should  be  treated  by  ligating  the  vessel  before  it  reaches 
or,  in  other  words,  by  cutting  off  its  supply  of  blood,  and  trust- 
ing that  a  cure  will  take  place  in  the  same  way  as  in  spontaneous 
aneurism.  But  it  sometimes  happens  that  a  cure  fails  to  take 
place,  for  the  following  among  other  reasons:  1st,  the  occurrence 
of  gangrene  in  the  parts  beyond  the  aneurism,  and  2d,  otjK««i.  i« 
•the  spontaneous  opening  of  the  ancurismal  sac,  followed  by  u*ai*. 
secondary  hemorrhage  or  exhausting  suppuration.  Now,  it  seems  to 
me  that  the  risk  of  the  occurrence  of  a  fatal  result  in  either  of  these 
ways,  may  be  considerably  diminished  by  the  performance  of  the 
old  operation,  instead  of  securing  the  vessel  by  a  single  ligature  at 
a  remote  point.  There  is  no  doubt  in  my  mind  that  by  the  old 
operation  the  danger  arising  from  the  sjwntaneous  opening  of  the  SM, 
with  its  subsequent  hemorrhages  and  exhausting  suppuration,  would 
bo  greatly  diminished,  if  not  almost  entirely  removed  ;  for  the  sac 
having  been  opened  and  cleared  of  its  contents,  would  be  converted 
into  a  simple  wound,  and  would  be  likely  to  heal  kindly  from  the 
bottom  ;  and  the  distal  portion  of  the  artery  being  secured  by  a 
ligature,  the  blood  could  not  escape  backwards  into  the  open  sac ; 
also,  the  proximal  part  of  the  artery  being  secured  by  a  ligature 
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applied  directly  to  it,  the  blood  could  not  flow  from  it  into  the  open 
sac,  on  the  establishment  of  tht'  <•<>] latc-i-.tl  circulation  with  the 
vessels  given  off  from  the  artery  between  the  seat  of  deligation  in 
its  continuity  and  the  aneurismal  tumor. 

Again,  the  risk  of  the  occurrence  of  gangrene  would  be  dimin- 
ished in  the  following  way:  all  the  brunches  given  off  from  the 
artery,  before  reaching  the  point  of  communication  with  the  aneu- 
rismal sac,  could  be  saved  and  utilized  for  the  purpose  of  estab- 
lishing and  carrying  on  the  collateral  circulation  ;  but  this  cannot 
bo  done  if  the  artery  b  tied  at  ■  distance  from  the  aneurism,  as  it 
is  when  the  method  of  Hunter  is  employed. 

Furthermore,  the  risk  of  consecutive  gangrene  is  also  much  less 
when  the  old  operation  is  performed  for  traumatic  aneurism  than 
when  the  method  of  Hunter  or  Anol  is  employed,  because  in  oper- 
ating on  the  old  plan  the  aneurismal  tumor  becomes  evacuated  of 
its  contents  and  subsides,  the  surrounding  parts  are  thus  entirely 
fined  from  its  pressure,  and  the  embarrassment  to  tlio  blood-flow 
in  the  collateral  vessels,  occasioned  by  such  pressure,  is  immediately 
relieved. 

Indeed,  it  appears  from  the  foregoing  considerations,  that  if  the 
formation  of  the  aneurismal  swelling  itself  does  not  give  rise  to 
i/oiiM'i-utivi-  nnngmie,  ill,  d]J  operation  proporhj  performed  ran 
but  seldom  lead  to  such  a  result. 

Now,  to  counterbalance  these  important  advantages  in  the  treat- 
ment of  circumscribed  traumatic  aneurism,  which  are  obtained  by 
hiving  the  sac  open,  and  tying  the  artery  both  proximally  and 
distallv  at  the  seat  of  injury  to  it,  there  is  but  a  single  disadvan- 
tage. The  operation  is  liable  to  be  attended  with  the  loss  of  i  <>n- 
siderable  blood  in  all  cases  where  a  large  artery  is  involved.  This, 
however,  in  skillful  hands,  is  not  attended  with  danger,  and,  on  that 
account,  is  a  matter  of  but  little  consequence  in  the  instances  of  the 
femoral,  the  brachial,  and  kindred  arteries,  because  pressure  can 
readily  be  applied  in  such  manner  as  to  control  effectually  the 
einiihiiiin  of  the  blood  in  them.  In  the  case  of  either  of  then 
arteries,  dangerous  or  even  profuse  hemorrhage  would  be  inexcus- 
able. In  Mich  cases,  most  of  the  blood  that  is  lost,  if  the  operation 
be  properly  performed,  belongs  to  the  ;  n<  un  mal  sac  or  to  the 
limb  itself,  having  not  been  introduced  into  the  limb  subsequent  to 
the  commencement  of  the  operation. 

I  think  that  Mr.  Syme  deserves  mueh  credit  for  having  the 
»;i;',:i<itv  to  revive  the  old  operation  for  aneurism,  and  the  courage 
to  practice  it  in   those  instances  where  very  large   arteries,  for 
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example,  the  carotid,  the  axillary,  and  the  common  iliac,  which 
are  situated  either  in  or  near  to  the  trunk,  are  involved.   Mr  apot 
Be    fully    deserves  the   remarkable   success   which    he  J'J'^i* 
has  achieved  in  these  cases  with  the  old  oiH'iutinii.1  u"u 

Cask  XXXVIII.  Immense  Pouth-thu/wl  Aneurism  of  the  Femoral 
Artery,  produced  ly  Gunshot  Injury,  treated  by  tying  the  Vessel  o\&  tsjsm- 
on  both  the  Proximal  and  the  Distal  Side  of  the  Orifice,  with  a  hirmaiaiih 
Good  Remit.  Compression  of  the  Artery  had  been  tried  Forty-  ££  ** 
tijc  Hours  without  Kj'rt.  —  July  1(5,  1863.  The  author  was  called  by 
Dr.  G.  B.  Hammond,  Acting  Assistant  Surgeon,  U.  S.  A.,  in  charge  of 
the  Post  Hospital  at  Camp  Barry,  to  sec  a  soldier  named  John  Wilson, 
of  the  27th  N.  Y.  Batten-,  aged  2ti  years,  of  strong  constitution,  and  a 
patient  in  that  hospital  oa  account  of  a  large  traumatic  aneurism  of 
the  left  thigh,  with  the  following  history :  — 

He  bad  been  wounded  by  a  pistol  shot.  May  26,  1863.  The  bullet 
entered  the  front  of  the  left:  thigh  at  about  its  middle,  and  possiug  back- 
wards close  to  the  femoral  vessels,  lodged  so  deeply  that  it  could  not  be 
extracted.  The  track  of  the  bullet  healed  kindly.  An  abscess,  how- 
ever, formed  in  th<-  hack  part  of  the  thigh  about  three  weeks  afterwards, 
which  was  opened,  explored  with  Nelaton's  probe,  and  the  presence  of 
be  bullet  being  ileticted  by  it,  the  opening  was  cnlnrgcd,  a  finger  in- 
luccd,  and  then  the  bullet  was  readily  removed.  The  abscess  also 
healed  kindly. 

About  a  week  after  he  was.  wounded,  an  uneurismal  swelling,  con- 
nected with  the  femoral  artery,  appeared  directly  in  the  track  of  the 
bullet.  It  increased  in  size  but  slowly,  undl  about  the  1st  of  July, 
"when  its  enlargement  became  quite  rapid."  On  the  10th  of  June,  two 
MakS  after  its  coimii.Miiit.n-iil,  Dr.  Mursiek  reported  it  to  be  about  08 
large  as  a  hen's  egg.  On  the  10th  of  July,  compression  of  the  artery 
on  the  cardiac  side  of  the  aneurism  was  resorted  to  as  a  means  of  cure, 
and  was  persisted  in  forty-six  hours,  when  the  patient  had  a  convulsion, 
and  the  compression  was  discontinued,  without,  however,  having  pro- 
duced nny  perceptible  effect  upon  the  tumor. 

Four  days  afterwards,  July  lfith,  when  I  first  saw  die  case,  the 
aneurism  was  very  large,  and  occupied  a  great  part  of  the  antero-inner 
face  of  the  left  thigh.  It  was  flattened  in  shape,  and  the  pulsation  and 
die  ancurismul  bruit  were  distinctly  perceptible,  upwards  to  within  two 
inches  of  1'oupurt's  ligament,  mid  downwards  to  within  four  inches  of 
the  "knee  joint.  We  decided  to  secure  the  femoral  artery  by  ligature, 
in  the  neighborhood  of  die  seat  of  injury.  The  aneurism  appeared  to 
be  sacculated  and  developed  exclusively  from   the  inner  side  of  the 

I  ViJ«  MfttKa&-Chir*rt/.  Transiictiont,  vul.  xliii.  p.  141:  Otutcrvtitltmi  in  I'limcul  ■v''»«-<ycry, 
fay  Sjrnia,  p.  1M;  and  llolmc*'  k'yitm  of  Surgery,  vol.  iii.  not*  opposite  p.  1,  mid  pp.  <"3, 
438,  469,  MS. 


vessel.  Dr-  Hammond  Attempted  to  apply  a  ligature  to  the  artery,  on 
the  proximal  side  of  the  aperture,  without  opening  the  sac,  but  Tailed. 
use  the  sac  burst  open  from  the  necessary  manipulations.  The 
moral  Rrtery  had  previously  been  compressed  upon  the  pubis  by  the 
ingers  of  an  assistant.  The  ruptured  opening  in  the  sac  tu  then 
dilated  by  incisions,  and  the  vessel  tied  from  within  the  sac,  on  both 
the  proximal  and  distal  sides  of  the  orifice,  without  difficulty,  by  Dr. 
Hammond. 

I  observed,  when  the  sac  was  first  opened,  that  it  contained  but  little 
coagulum,  notwithstanding  that  the  artery  had  been  compressed  for 
forty-six  hours  only  a  few  days  before.  After  the  proximal  ligature  had 
cmwniinf  been  applied,  it  was  attompted  to  prevent  hemorrhage  from 
mtep'ia'  ^e  distal  side,  until  the  distal  ligature  could  be  applied,  by 
u*°***'  compressing  the  popliteal  artery  with  a  tourniquet  uud  u  large 
compress.  But  this  failing,  I  readily  controlled  the  distal  bleeding1 
by  pressing  against  the  side  of  the  artery  with  a  finger  applied  near 
the  orifice  and  from  within  the  sac.  While  the  proximal  ligature  was 
being  applied,  I  readily  restrained  the  hemorrhage  by  pressing  firmly 
against  the  aperture  in  the  vessel  with  a  piece  of  sponge.  The  aper- 
ture embraced  about  one  half  the  circumference  of  the  artery.  It  was 
oval  in  shape:  the  long  diameter  corresponding  with  the  course  of  the 
vessel.  The  interior  of  the  sac  was  smooth  in  feel  throughout  its  whole 
extent.  The  sac  itself  was  very  large  in  point  of  siatc,  as  it 
extended,  when  filled,  from  nbout  two  inches  below  Poupart's 
ligament,  down  to  within  four  inches  of  the  knce-joinU  It 
was  bounded  in  front  by  the  fascia  lata,  and  behind  by  the  adductor 
mmrln.  It  appeared  to  consist  of  condensed  connective  tissue.  The 
blood,  both  fluid  nnd  coagulated,  was  carefully  removed  by  wiping  with 
a  sponge,  and  the  edges  of  the  wound  drawn  together  and  retained  in 
apposition  by  three  points  of  interrupted  suture  and  strips  of  adhesive 
plaster.  The  amount  of  blood  lost  during  the  operation  was  estimated 
at  32  oz..  a  large  part  of  which  helonged  to  the  sac  and  not  to  the  gene- 
rngnt»at  ral  circulation.  The  ligatures  came  away  on  the  fourteenth 
u»oinm-  day,  July  30.  The  wound  healed  almost  entirely  by  the  first 
•Mbfecuir?.  intention.  The  patient  did  well  in  every  respect.  There 
was  not  even  coldness  of  the  extremity  after  the  operation.  The  femoral 
vein  was  not  injured.  The  proximal  ligature  was  applied  at  some  dis- 
tance from  the  orifice,  which,  however,  was  not  measured.  The  patient 
began  to  do  light  duty  seven  weeks  after  the  operation  ;  and  he  become, 
three  months  after  the  operation,  as  well,  apparently,  as  he  over  was. 
The  scar  of  the  wound  of  operation  was  measured  by  Medical  Cadet 
Gail,  October  25th,  uud  found  to  be  six  and  a  half  inches  in  length. 


TV«Ti|.ll..ll 
Of  III*  i,  n.'ii 
rittn&J  mc, 


1  It  should  b»  itittid  here  that  the  dittnl  hemorrhage  wu  prnfuin,  thai  (Ac  blowi  kail  a 
dart  mum  hue.oitdjIotitiliH  n  ttemly  itrtam,  both  of  which  circumilancci  had  been  pr»- 
viour-ly  noticed  by  Guthrie  in  similar  mm*. 
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Comment*.  —  This  case  illustrates  well  what  I  consider  to  be  the 
proper  surgical  treatment  of  this  form  of  traumatic  an-  Howto*»oid 
euri«m  ;  and  an  attentive  consideration  of  the  difficulties  uTmc^Z 
which  presented  themselves  in  the  course  of  the  opera-  "Uo°- 
tion,  suggests  to  me  the  following  method  as  one  which  may  be  fol- 
lowed with  advantage  in  similar  cases,  namely:  Unarrest  the  influx 
of  blood  by  compressing  the  artery  completely  and  reliably,  cither 
by  the  fingers  of  an  assistant,  or  by  a  tourniquet,  on  the  cardiac 
side  of  the  aneurism  ;  2d,  lay  open  the  sac  freely  enough  to  afford 
room,  at  the  outset,  to  work  without  embarrassment ;  3d,  next  find 
the  aperture  in  the  artery,  by  carrying  the  linger  along  the  part  of 
the  sac  in  immediate  relation  with  the  artery,  and  by  careful  ex- 
ploration in  this  locality  it  will  seldom  fail  to  be  quickly  discovered  ; 
4lh,  now  place  the  finger  of  an  assistant  so  as  to  compress  the 
reaael  laterally  from  within  the  sac,  both  above  and  below  the 
orifice  in  it,  and  the  blood  belonging  in  the  limb  will  immediately 
cease  to  flow  out  into  the  sac  —  the  more  freely  the  sac  has  been 
u|h*ikm1,  the  more  readily  of  course  can  this  important  step  be 
accomplished ;  5th,  now  remove  the  coagula.  and  sponge  out  the 
sac  cleanly  ;  this  exposes  the  ajierture  in  the  artery  to  view  ;  then 
open  tbe  sheath  of  the  artery  close  to  the  hole  in  it  on  the  proxi- 
mal Aide  thereof,  and  pass  a  ligature  round  it  with  Mott's  aneurism 
needle.  As  soon  as  this  ligature  has  been  tied,  the  assistant's 
fingers,  compressing  the  proximal  part  of  the  vessel  from  within 
the  sac,  should  be  withdrawn.  This  will  give  more  room  for 
applying  a  ligature  on  the  distal  side  of  the  orifice,  which  should 
now  be  done.1  Open  the  sheath  of  the  artery  carefully,  near  the 
orifice  on  its  distal  side,  and  pass  the  ligature  again  with  Mott's 
needle.  Tie  the  ligature,  withdraw  the  assistant's  fingers  from 
compressing  the  distal  part  of  the  artery,  and  the  operation  is  com- 
pleted. 

The  facility  of  performing  this  operation  depends  mainly  upon 
opening  the  sac  at  the  commencement  by  a  sufficiently  free  incision, 
and  upon  discovering  promptly  the  precise  locality  of  the  opening 
of  communication  between  the  artery  and  the  sac,  and  upon  the 
assistant's  fingers  compressing  the  vessel  carefully  from  within  the 
sac,  on  both  the  proxitnul  and  the  distal  sides  of  the  orifice,  thus  pre- 
venting the  How  of  any  blood  into  the  sac,  which,  if  permitted, 
would  obscure  the  parts,  and  of  necessity  delay  the  application  of 
the  ligatures. 

I  U*4rlMmf»  hae  recommended   that  the  distil  ligature  he  applied  lint,  •'.  «.  before  the 
pnxlnul,  and  in  tome  cm**  It  will  he  found  advantageous  to  do  10,  for  in  that  way  th* 
oyancc  occasioned  by  dicta!  hemorrhage  will  bo  entirely  avoided. 
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CONCERNING   THE   DRESSINGS. 


This  operation  should  not  be  undertaken  without  the  aid  of 
competent  assistants,  if  such  are  within  reach ;  for  in  no  other 
operation  is  such  aid  more  important  when  a  large  artery  is  in- 
volved. I  have  taken  the  liberty  of  stating  the-  method  of  per- 
forming it  at  considerable  length,  beCMM  the  steps  of  tin-  operation, 
which  may  become  important  and  difficult  of  execution  in  the  case 
of  any  large  VMML.  have  not  been  laid  down  by  writers  on  opera- 
tive surgery.  I  am  also  confident  that  this  discussion  will  prove 
useful  to  the  surgeon  who  is  about  to  undertake  the  performance 
of  this  operation,  and  at  the  same  time  tend  somewhat,  1  hope,  to 
dispel  the  dread  of  hemorrhage,  which  seems  to  appertain  to  the 
jierlbrmaiice  of  this  operation,  especially  for  traumatic  aneurism 
connected  with  a  large  artery. 

By  the  time  that  the  distal  ligature  ha*  been  tightened,  it  will 
be  seen  that  the  sac  has  become  much  contracted.  Now  sponge 
out  carefully  any  blood,  whether  fluid  or  coagulated,  that  there  may 
be  in  it;  draw  the  free  ends  of  the  ligatures  out;  approximate  the 
edges  of  the  wound,  and  secure  them  with  a  few  points  of  inter- 
rupted suture  and  strips  of  adhesive  plaster.  A  roller  bandage 
sle.uld  not,  under  ordinary  circumstances,  bo  employed  as  a  part 
of  the  dressing,  because  by  constricting  the  limb  it  would  tend  to 
embarrass  the  establishment  of  the  collateral  circulation.  If  it 
were  not  applied  tightly  enough  to  do  that,  it  would  be  useless,  aa 
.1  dressing.  :uid  on  that  account  should  not  be  kept  00  dw  Iff  -iii.-I. 
The  temperature  of  the  limb  should  be  maintained  by  the  applica- 
tion of  artificial  warmth,  if  necessary,  as  was  done  in  the  case  of 
Ooptadn  Jordan.  Care  should  be  taken  that  the  bottles  of  water, 
or  the  bricks  employed  for  the  purpose,  are  not  so  hot  as  to  barn 
the  limb. 

But  in  case  of  traumatic  aneurism  of  the  axillary  artery,  the 
surgical  treatment  becomes  more  difficult,  because,  in  the  tirst 
place,  of  the  proximity  to  the  centre  of  the  circulation  ;  and.  in 
tin-  second  place,  because  external  pressure  cannot  be  applied  in 
&  way  to  shut  oft" the  flow  of  blood  to  the  aneurism,  with  certainty, 
as  readily  as  in  many  other  parts  of  the  body  ;  for  the  subclavian 
artery  as  it  passes  over  the  first  rib  lies  deep  down  behind  the 
clavicle.  In  Jordan's  case,  I  tied  the  :irtery  as  near  as  possible 
to  the  aneurism  on  the  side  next  to  the  heart,  because  it  is  the 
operation  which  is  sanctioned  by  authority,  and  because  it  was 
recommended  by  a  consultation  of  my  colleagues,  all  of  whom  wtte 
military  surgeons  of  experience.  It  was  my  opinion  tlun,  which 
was  also  fully  expressed  at  the  consultation,  that  the  best  procedure 
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Id  be  to  compress  the  subclavian  artery  on  the  first  rib  as  care- 

•ly  by  incision,  and  to 
secure  tbe  bleeding  end  of  the  severed  arterv  with  a  ligature  ;  but  I 
w«  not  yet  impressed  strongly  enough  with  the  correctness  of  this 
view  to  put  it  into  practice  against  the  advice  of  my  CKlHotninp 
intrenched  behind  the  teachings  of  uuthority.  However,  after 
following  the  case  attentively  to  its  fatul  close,  by  secondary  hemor- 
rhage and  exhausting  suppuration,  and  ufter  making  the  autopsy.  1 
have  no  doubt  that  his  chance  of  recovery  would  have  been,  to  say 
tbe  least,  considerably  better  if  tliat  operation  had  been  performed. 
The  principal  advantages  of  the  operation  proposed  in  the  case  of 
Jordan  over  the  ojieratioi)  performed,  are,  in  the  first  place,  that  it 
overcomes  the  danger  arising  from  exhausting  suppuration  of  the 
sac  for  the  most  part ;  for  by  it  the  sac  is  converted  into  a  simple 
wound,  with  a  strong  tendency  to  heal  from  the  bottom ;  and, 
in  the  second  place,  it  does  away  almost  entirely  with  the  risk 
of  relapse  and  of  secondary  hemorrhage,  for  it  leaves  no  vessels 
with  unclosed  mouths  in  the  sac,  ready  to  bleed  as  soon  as  the 
collateral  circulation  is  -iitficiently  established. 

Tbe  disadvantage  of  the  proposed  operation  is  the  risk  arising 
from  the  hemorrhage  (primary)  attending  the  operation  itself :  but 
I  am  now  inclined  to  believe  that  by  compressing  the  subclavian 
artery  against  die  first  rib,  according  to  the  method  recommended 
by  Guthrie,  this  risk  is  more  apparent  than  real,  even  on  the  sup- 
on  tliat  very  great  difficulty  be  experienced  in  discovering  the 
ends  of  the  severed  artery.  It  seems  to  me  that  a  fair  statement 
of  the  matter  would  be  this;  the  operation  performed  alforded  the 
patient  a  reasonable  chance  of  recovery,  while  the  operation  pro- 
posed  would  have  made  recovery  nearly  certain.  Guthrie  proposed 
to  compress  tbe  subclavian  artery  with  the  thumb-piece  of  the 
screw  of  an  ordinary  tourniquet,  wrapped  uji  in  a  piece  of  hnndugc 
so  as  not  to  injure  the  skin,  and  pressed  firmly  downwards  and 
backwards  behind  the  clavicle.  The  inverted  tourniquet  would 
afford  an  excellent  hold  tor  the  hands  of  the  assistant,  if  compres- 
sion were  required  to  be  continued  for  a  long  time.  In  this  way 
any  competent  aui*t-int.  would  be  able  to  effectually  control  the  cir- 
culation of  blood  in  the  subclavian  artery,  in  ordinary  cases.  We 
should,  however,  state,  before  leaving  this  part  of  the  subject,  that 
there  is  no  doubt  but  that  the  treatment  of  traumatic  mu-uritm  should 
be  modified  according  to  the  peculiarities  of  each  case,  espe-  Trwnm.ni 
daily  with  respect  to  the  situation  ol   the  aneurism,  and   *d»pu..i  to 

(-rrulUrillo. 


the  character  of  the  parts  overlying  and  surrounding  it.    of 


124 


TREATMENT — HOW   MODIFIED. 


For  example,  we  would  not  treat  an  aneurism  of  the  ulnar  arch  in 
the  palm  of  the  hand  by  opening  the  sac  and  tying  the  artery  from 
within  it,  until  other  means,  such  as  compression,  etc.,  had  been 
tried  without  success,  because  the  operation  would  require  the 
division  of  the  annular  ligament,  and  consequently  would  produce 
permanent  impairment  of  the  functions  of  the  hand.  The  duration 
of  a  traumatic  aneurism  may  also  call  for  modification  in  the  surgi- 
cal treatment.  The  slower  ita  development  and  the  longer  it  hut*, 
the  more  closely  it  resembles  a  spontaneous  aneurism,  and  the 
more  amenable  it  becomes  to  the  treatment  successful  in  sponta- 
neous cases.  It  appears,  further,  that  the  more  chronic  a  traumatic 
aneurism  is  in  respect  to  growth,  the  more  likely  it  is  to  undergo 
a  spontaneous  euro  by  the  filling  up  of  the  sac  with  laminated 
fibrin,  or  with  coagulated  blood. 

The  following  case  has  been  introduced  here,  because  it  is  the 
first  example  which  I  have  found  on  record,  of  traumatic  aneurism 
produced  by  gunshot  injury.  It  is  also  the  first  instance  on  record 
in  which  the  old  operation  for  aneuri»m  was  employed  for  the  relief 
of  the  consequences  of  wounds  inflicted  by  gunshot  projectiles  ; 
wherefore,  the  case  possesses  unusual  interest  for  him  who  cul- 
tivates the  science  and  art  of  surgery,  in  the  enlarged  sense  of  the 
term.  It  occurred  in  the  practice  of  M.  A.  Scvcrinus,  and  was 
placed  on  record  by  thut  writer  in  164C. 

Case  XX XIX.  Gunshot  Wound  of  Right  Thigh  invoicing  Femoral 
Artery ;  Traumatic  Aneurism  ;  Secondary  Hemorrhage  occurred  tertral 
Timet ;  cured  finally  by  opening  the  Sac  and  tying  the  Artery  both  aburr 
and  below  the  Place  of  Injury. —  Jacob,  aged  17,  the  son  of  the  officer 
commanding  the  halberdiers  of  Campania,  was  wounded  in  1646,  in  the 
right  thigh,  about  eight  6ngers'  breadth  below  the  groin,  by  «  musket 
ball,  which  entered  between  the  rectus,  gracilis,  and  vastus  extcrnus 
muscles,  and  escaped  on  the  opposite  side  through  the  triceps,  wound- 
ing the  femoral  artery  in  its  course.  A  very  copious  flow  of  arterial 
blood  immediately  occurred,  which  appears  to  have  been  arrested  by 
compression. 

The  next  day  the  bandages  were  loosened.  It  was  then  found  that  the 
part  had  swollen  very  considerably,  and  was  pulsating  in  such  n  way  that 
both  hands,  when  laid  upon  the  tumor,  were  lifted  up  by  the  pulsations. 
The  swelling  was  treated  by  bandaging  and  by  the  application  of 
astringents  and  refrigerants.  Occasional  bleeding  to  the  extent  of 
three  or  four  ounces,  hut  ceasing  spontaneously,  took  place  from  it  for 
several  days.  The  blood  burst  forth  again  on  the  seventeenth  day,  and 
Severinus  was  called  in  to  see  the  case.     He  found  that  the  wound  was 
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free  from  all  unhealthy  action,  and  that  the  swelling  and  pulsation  had 
diminished.  Ilelieving  that  the  plan  of  treatment  agreed  with  the 
patient,  the  surgeons  decided  that  it  should  be  continued,  with  the 
addition  of  a  liberal  allowance  of  wine  for  the  purpose  of  keeping  up 
his  strength.  The  hemorrhage  continued  to  be  restrained  for  thirteen 
days,  when  it  hurst  forth  again,  and  then  ceased  spontaneously. 

Afterwards  the  patient's  strength  continued  to  diminish.  S«v<'rinus 
says ;  "  and  as  his  face  as  well  as  the  other  parts  of  his  body  grew  thinner 
daily,  we  had  a  sad  affair  to  deal  with  ;  nor  did  there  appear  to  be  a 
rhixnee  of  recovery  in  any  other  way  (if  indeed  there  were  any)  than  by 
dilating  the  wound,  so  that  the  artery  might  either  be  stitched  up,  or 
ligatured,  or  burnt  with  caustic,  or  the  flow  of  blood  be  arrested  in 
some  other  way."  As  a  remedy  of  Inst  resort,  the  patient  was  operated 
on  in  the  following  way,  in  the  words  of  Severinus:  *Wc  first  sought  for 
the  artery  near  the  groin,  and  following  it  a  little  below  this,  a  hard  com- 
press was  applied  over  its  course,  and  the  thigh  was  bound  up  with  a 
tight  ligature  in  the  some  way  as  when  some  part  of  it  is  to  be  ampu- 
tated ;  so  that  the  ves.scl  being  rendered  narrower  by  the  pressure  might 
pour  out  a  smaller  quantity  of  blood  during  the  operation.  This  baring 
been  done,  we  marked  the  part  of  the  skin  that  was  to  be  cut  with  ink, 
and  .Johannes'  having  made  an  incision  along  the  part  that  was  marked, 
m  large  quantity  of  grumous  blood,  weighing  at  least  six  pounds,  im- 
mediately appeared  ;  this  mass  of  blood  being  quickly  removed,  the  artery 
was  sought  for,  on  finding  which  the  hemorrhage  was  arrested  by  power- 
ful pressure  with  the  fingers,  Johannes  Trullius  pressing  strongly  on  tbfl 
groin ;  we  had  now  the  artery  plainly  in  view,  which  I  separated  from 
the  accompanying  vein  and  tied,  first  in  the  upper,  then  in  the  lower 
part,  the  same  precautions  having  been  taken  that  are  attended  to  in 
varices.  The  artery  was  torn  to  about  a  third  of  its  diameter,  a  portion 
being  left,  which,  on  the  day  after  the  application  of  the  ligature,  was 
divided  by  Johannes  Trullius.  lest  perchance  it  should  draw  the  ends 
together  before  they  sloughed.  The  further  progress  of  the  case  was 
like  that  of  a  simple  wound,  and  it  was  completely  terminated  in  six 
weeks;  Ferrand,  Sermni,  and  many  others  being  in  attendance."* 

The  foregoing  account  has  been  much  abridged  from  the  nar- 
rative of  the  case  which  was  made  by  Severinus.  The  result  in 
tills  case  was  all  the  more  gratifying,  because  the  patient  made  a 
speedy  recovery. 

All  ■    li*vc  strongly  advocated  the  employment  of  the 

of  traumatic  aneurism  of  the  femoral,  as 

well  as  ni    thi  ry  and  brachial    arteries,  especially  the  two 

we  know  that  a  euro  may  sometimes  be  obtained  by  the 
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hunter's  method  sometimes  successful. 


employment  of  the  operation  of  John  Hunter,  or  that  that  of  Don 
wbywagan-  inique  Ancl  in  such  cases.  We  prefer  the  old  operation 
ibJ'oid''^  *°r  traumatic  aneurism,  because  we  believe  that  it  is  more 
oMmTo'c"'  1'kely  to  prove  successful  in  the  treatment  of  that  affec- 
iiunur  tinny  than  the  operative  procedures  devised  by  Anel  and 
Hunter.  We  know  that  a  considerable  proportion  of  the  cases  of 
traumatic  aneurism  after  being  operated  on  by  the  methods  of 
Anel  and  Hunter,  recover  ;  but  we  are  also  convinced,  that  a  still 
larger  proportion  of  the  same  class  of  cases,  when  operated  on  by 
the  method  of  Antvllns,  terminate  successfully.  We  consider  the 
old  operation  to  he  the  best  one  for  most  cases  of  traumatic  aneu- 
rism, because  it  is  not  liable  to  be  followed  by  relapse,  and  because 
it  has  proved  to  be  the  most  successful  one. 

The  nest  case,  however,  affords  an  example  of  traumatic  aneu- 
rism of  the  femoral  artery  which  was  cured  by  the  Hunterian 
operation.  It  is  related  here  for  the  purpose  of  enabling  us  to  ob- 
tain views  as  broad  as  possible  concerning  the  surgical  treatment 
which  should  he  employed  for  the  cure  of  traumatic  anpurism,  and 
views  as  complete  as  possible  of  the  surgery  of  the  late  war. 

Cask  XL.  Gunshot  Wound  invoicing  Femoral  Artery;  ProfuM 
Arterial  Hemorrhage  (Primary)  tehieh  teas  arrested  by  Pressure;  Trau- 
matic Aneurism  svliseauently  produced ;  Ligation  of  the.  Femoral  Artery 
on  the.  /Iiutteri'iri  J'rinciplc  ;  Recovery I  reported  by  Philip  S.  Wales, 
M.  D.,  Surgeon  II.  S.  N*. — James  O'Neal,  aged  30,  was  sent  to  hospital 
March  28.  1863,  with  a  gunshot  wound  of  left  thigh,  at  lower  third,  in- 
volving the  track  of  the  femoral  artery.  Ten  days  had  elapsed  before 
he  reached  the  hospital.  There  was  profuse  arterial  hemorrhage  at 
first,  which  was  arrested  by  the  tourniquet.  Subsequently  an  enormous 
diffused  traumatic  aneurism  was  developed.  On  admission  to  the  hos- 
pital the  tumor  occupied  the  lower  two  thirds  of  the  thigh,  and  its 
pulsadon  could  be  felt  throughout  this  portion  of  the  limb,  except  a 
narrow  strip  on  its  outer  side.  The  aneurysmal  bruit  was  distinctly 
felt  and  heard  immediately  after  the  impulse  was  communicated  to  the 
touch. 

April  2.  —  Ligated  the  femoral  artery  in  its  upper  third.  The  pulsa- 
tion of  the  tumor  was  immediately  arrested.  Chloroform  was  employed 
as  aiv  anaesthetic.  He  bore  the  operation  well.  Morphia  was  admin- 
istered to  induce  sleep. 

April  3. —  Patient  comfortable;  temperature  of  limb  good  ;  femoral 
artery  at  groin  pulsates  slightly  —  69  per  minute. 

April  C.  —  Patient  doing  well  j  all  pulsation  has  disappeared  from  the 
limb. 

April  8.  —  A  distinct  pulsation  can  be  felt  in  the  posterial  tibial 
artery  to-day. 
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April  11. —  Has  continued  to  improve  ;  the  upper  part  of  the  incis- 
ion has  healed  from  the  bottom  almost  to  the  surface,  with  slight  dis- 
charge of  pus.  and  the  limb  has  nearly  regained  its  normal  sue. 

April  19.  —  Wound  of  operation  almost  healed:  the  place  where 
the  aneurism  was  situated  imparts  the  sensation  of  great  solidity. 

May  1.  —  The  ligature  came  away  to-day ;  patient's  condition  ex- 
cellent. 

May  W. —  He  was  discharged  frotu  the  hospital  cured,  and  sent  to 
the  guard-ship  for  safe  keeping,  until  he  should  be  disposed  of  by  the 
naval  authorities,  as  he  was  a  blockade-runner.1 

While  the  success  which  attended  the  treatment  of  this  case  was 
the  NONI  of  much  satisfaction,  it  does  not  by  any  means  show 
the  Hunterian  operation  to  be  preferable  to  that  of  Antyllus  for 
traumatic  aneurism  of  the  femoral  artery.  The  objection  to  the 
Hunterian  operation  in  such  cuses  is  that  it  not  unln  [uciitly  fails, 
through  the  occurrence  of  consecutive  gangrene,  or  of  second- 
ary hemorrhage,  or  through  the  return  of  pulsation  in  the  tumor 
wiih  other  signs  of  relapse,  when  the  old  operation  would  probably 
have  succeeded. 

When  traumatic  aneurism  of  the  thigh  is  treated  on  the  plan  of 
Hunter  or  Anel,  consecutive  gangrene  seems  more  likely  to  occur 
than  when  the  old  operation  is  performed,  for  reasons  that  have 
already  been  stated  at  suthrirnt  length  : 2  and  the  more  recent  the 
•i  of  the  aneurism  the  greater  the  risk  becomes  that  such  a  re- 
sult will  be  produced.  In  the  following  case,  which  occurred  in 
the  practice  of  Prof.  F.  II.  Hamilton,  to  whom  I  am  indebted  for 
the  notes  of  it,  a  traumatic  aneurism  of  the  thigh,  diffuse  in  char- 
acter, was  treated  by  ligating  the  femoral  artery  on  substantially 
the  plan  of  Anel.  The  operation  was  speedily  followed  by  dry 
gangrene  of  the  foot  and  leg  ;  but  a  lbe  of  separation  fortunately 
appeared,  the  thigh  was  amputated,  and  in  the  end  the  patient  was 
saved,  minus  his  limb. 

Cask  XI.I.  Oimthot  Wound  of  TViigh  ;  Femoral  Artery  injured; 
Traumatic  Aneurism  ,•  AiwTt  Operation  performed  J\eenty-vine  Day* 
after  Injury :  Gonstcutive  Gang-rent  speedily  produced ;  Amputation  of 
T!'\;ih  ;  Recovery.  —  Henry  Taintcr  was  wounded  in  the  thigh  by  a 
pistol-ball.  December  31,  IMS,  at  Buffalo,  N.  Y.  The  femoral  artery 
was  injured  juM  l>elow  the  origin  of  the  profunda,  and  a  large  traumatic 
aneurism,  of  the  diffuse  variety,  was  formed  in  consequence  of  that 

'•  1  Me  JuKdcm  Jtvrnal vf  MvL  8cienc<,  April  180*,  pp.  541,  652.  from  which  tht  fore- 
going account  of  the  cut  has  becu  coihIcdkiI. 
*  8w  pp.  117, 118  of  tbk  «M*y. 


lesion.  On  the  29th  of  January,  1854,  Prof.  Hamilton  operated  on 
this  patient.  The  ancurismal  swelling  then  extended  from  the  origin 
of  the  profunda  down  to  the  middle  of  the  thigh.  He  tied  the  femoral 
artery  between  1'ou part's  ligament  and  the  profunda,  with  two  ligatures, 
placed  about  half  an  inch  apart,  the  patient  being  under  the  influence 
of  chloroform.  The  limb  became  cold,  and  bags  of  hot  sand  were  ap- 
plied to  it  in  order  to  restore  and  preserve  its  temperature.  In  a  few 
hours  pain  commenced  in  the  leg. 

January  .'!0. — This  morning  there  was  mi  M-iihiliilily  Mow  the  knee. 
A  white  spot,  like  a  cicatrix,  appeared  on  the  leg,  about  its  middle,  is 
front  of  the  spine  of  the  tibia.  The  remainder  of  the  leg  soon  become 
mottled,  the  toes  became  white,  and  great  pain  in  the  knee  appeared. 
Some  vesication  of  the  leg  was  produced  by  the  hot  applications.  Morphia 
and  wine  were  prescribed.  In  the  course  of  a  few  days  the  white  spot 
changed  to  a  black  color  and  began  to  slough. 

February  18.  —  The  ligatures  came  away. 

February  28. —  A  line  of  demarcation  formed  just  below  the  knee. 

March  1.  —  Three  epileptiform  convulsions  occurred.  Ho  bad  never 
had  fits  before. 

March  17.  —  Amputated  the  thigh  six  inches  above  the  knee,  the 
patient  being  under  chloroform.  The  administration  of  chloroform  was 
followed  by  temporary  delirium,  both  od  this  and  the  previous  occasion. 
The  patient  ultimately  recovered. 

There  is,  however,  one  region  of  the  body  wherein,  after  some 
m.  pi*n  or  experience  and  much  reflection,  I  am  inclined  to  believe 
wm"Mai«  lnat  tne  operative  procedure  devised  by  Hunter  is  some- 
BakMal  l',ni!S  preferable  to  the  old  operation  for  the  cure  of 
traumatic  aneurism,  nnd  that  region  is  the  leg,  including 
the  popliteal  space.  But  in  all  other  parts  of  the  body  the  opera- 
tion of  Antyllus  is,  in  general,  to  be  preferred. 

The  great  master  in  practical  surgery  of  Fnui'-c  in  recent  times, 
x»upuji«n     Dupuytren,   was   the   first  to   proclaim  and  at  the  same 

MOMimuid  time  strongly  present  his  belief  to  the  profession,  that 
ra>co<«  Hfi  *  •  •  •    •      i  «  ,,. 

pmpowi.  cases  ot  traumatic  aneurism  ot  the  leg,  produced  by  sim- 
ple fracture  of  its  bones,  and  even  by  gunshot  lesions,  are  more 
likely  to  have  a  good  result  when  treated  by  tying  the  femoral 
artery,  than  when  they  are  treated  by  cutting  down  upon  the 
wounded  vessel  and  securing  its  bleeding  ends  with  ligatures  ap- 
plied at  the  place  of  injury,  as  originally  practiced  by  J.  L.  Petit, 
on  the  one  hand,  or  by  amputating  the  leg  on  the  other.  Before 
the  time  of  Dupuytren  traumatic  aneurism  of  the  leg,  occurring  in 
connection  with  fracture  of  its  bones,  and  gunshot  wounds,  was 
treated  either  by  the  old  operation,  or  by  amputation  of  the  mini- 
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ber;  but  the  Utter  procedure  was  generally  recommended.  In 
the  year  1809  an  old  woman  was  brought  to  the  Hotel-Dieu,  who 
had  simple  fracture  of  the  leg,  complicated  with  diffuse  aneurism. 
The  consideration  of  her  case,  aided  by  previous  observation  of 
similar  instances,  induced  Dupuytren  to  perform  the  Hunterian 
operation  fur  her  relief.     His  success  was  complete. 

The  following  is  the  narrative  of  the  case,  together  with  a  state- 
ment of  the  reasons  which  led  him  to  operate  on  the  plan  of 
Hunter,  in  his  own  words,  except  the  heading,  which  is  my  own. 

Cass  XLIT.  Simple  Fracture  of  the  Leg,  accompanied  by  a  Wound  of 
the  Posterior  Tibial  Artery,  inflicted  bij  the  liroken  Bone ;  Traumatic 
Amttritm  tuccessfuliy  treated  by  liyating  the  Femoral  Artery  according  to 
the  Method  of  Hunter.  —  Marthe  Marie  Barbe,  a  female,  aged  62,  of 
■pare  habit,  but  enjoying  pretty  good  health,  slipped  and  fell  whilst 
running  in  the  street,  in  January,  1800.  She  felt  pain,  and  was  con- 
scious of  a  snap  at  the  lower  part  of  her  leg,  at  the  time  of  the  accident. 
On  the  following  day  she  was  brought  to  the  Hotel-Dieu,  and  I  at  once 
detected  that  both  bones  of  the  leg  were  broken  at  the  junction  of  the 
middle  and  inferior  thirds.  The  fracture  was  oblique,  and  accompanied 
by  displacement  of  the  fragments  forwards  and  backwards  ;  there  was 
likewise  great  swelling  nnd  tension  of  the  surrounding  soft  parts.  On 
attempting  the  reduction,  I  felt  at  the  back  part  of  the  leg,  in  the  calf, 
diffused  but  strong  pulsation,  distinct  to  the  eye  as  well  as  to  the  touch, 
and  synchronous  with  the  heart's  action:  this  was  controlled  when 
pressure  was  made  on  the  femoral  artery,  but  returned  as  soon  as  it  was 
removed.  There  could,  therefore,  exist  no  doubt  as  to  the  real  and 
serious  nature  of  the  case,  which  was  evidently  one  presenting  the  com- 
plication of  an  artery  wounded  by  the  fractured  extremity  of  one  of  the 
bones,  either  at  the  time  of  the  accident,  or  subsequently  in  moving  the 
patient ;  and  I  inferred  from  the  position  of  the  extravasation,  that  the 
posterior  tibial  was  the  vessel  lacerated ;  and  that  the  lower  fragment 
of  the  tibia,  which  projected  backwards,  had  produced  the  mischief.  As 
the  circumstances  of  the  case  did  not  call  for  immedinte  interference, 
and  its  nature  was  such  as  to  demand  reflection,  I  determined  to  defer 
taking  any  step  until  the  evening. 

What  was  I  to  do  ?  The  age  of  the  patient  was  against  her ;  but 
was  she  to  be  abandoned  to  her  fate,  without  an  attempt  to  save  her  I 

Should   I  adopt  the  practice  of  J.  L.  Petit,  and  cut  down  upon  the 
wounded  artery  and  tic  its  bleeding  extremities  ?     The  dim-  j^&Ta' 
culties  of  such  a  search  nt  the  bottom   of  a   deep  incision  ,f|£"*"*- 
through   the    muscles,  and   in    the  midst  of  soft  parts  con-   «o  inter 
founded  together  by  a  mass  of  extravasated  blood,  restrained   io<iruotin. 
me  from  acting  on  this  suggestion.     Supposing  even  that   I  had  suc- 
ceeded in  securing  the  bleeding  vessel,  the  operation  itself  would  expose 
a 
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the  patient  to  all  the  perils  attending  the  exposure  of  a  large  cavity 
filled  with  blood,  in  direct  communication  with  the  fractured  extremities 
of  the  hones:  to  say  nothing  of  the  consequent  difficulties  and  hazard 
associated  with  the  dressing  of  Mich  n  wound. 

One  other  alternative  presented  itself,  namely,  that  of  amputation 
through  the  thigh.  This  certainly  had  the  merit  of  being  a  simple  and 
expeditious  mode  of  extrication  from  the  difficulty.  But,  apart  from  the 
distressing  mutilation  which  such  a  proceeding  would  entuil  upon  the 
patient,  even  if  she  recovered,  I  could  not  but  be  mindful  of  the  fatal 
result  which  had  attended  a  similar  step  in  several  cases  analogous  to 
the  present. 

Tlit;  prafewMa  course  seemed  to  be  the  application  of  a  ligature  on 
the  main  artery  of  the  limb  at  a  distance  from  the  seat  of  mischief. 
This  would  arrest  further  bleeding  from  the  lacerated  artery,  and  allow 
time  for  it  to  close.  It  would  further  supersede  the  necessity  for  laving 
open  the  large  sac  containing  the  extravasated  blood  in  the  neighbor- 
hood of  the  fracture,  anil  rx|)Osiiiir  ii  to  the  risk  of  inflammation  and 
dangerous  suppuration.  This,  then,  seemed  to  me  to  be  a  reasonable 
step:  but  I  had  neither  precedent  nor  experience  to  guide  me  with 
regard  to  its  safety.  I  feared  thai  the  obstruction  to  the  circulation 
might  induce  gangrene;  or,  on  the  other  hand,  that  the  too  speedy 
restoration  of  the  blood  to  its  natural  course  through  collateral  channels, 
might  render  the  attempt  useless;  or,  again,  that  the  irritation  set  up 
by  the  fragments  of  the  broken  bones,  and  the  presence  of  the  effused 
blood,  might  be  succeeded  by  inflammation  and  suppuration.  I  resolved, 
however,  to  make  the  attempt  of  tying  the  femoral  artery  in  the  middle 
of  the  thigh  ;  and  this  operation  was  accordingly  performed  with  unusual 
facitity.  A  triple  ligature  was  carried  round  the  vessel,  and  tightened, 
with  the  effect  of  immediately  arresting  all  further  pulsation  in  the 
tumor. 

I  was  gratified  to  find  that  neither  the  temperature  nor  the  sensibility 
of  th«  limb  were  in  the  least  interfered  with.  On  the  fifth  day,  the 
anastomotic  branches  around  the  knee  could  be  both  seen  and  felt.  On 
the  sixth  day,  the  tumor  was  reduced  one  third  in  bulk,  and  continued 
to  diminish,  progressively,  until  it  ultimately  quite  disappeared.  The 
ligature  on  the  artery  came  away  on  the  fifteenth  day,  and  the  wound 
made  for  its  application  was  healed  in  six  weeks. 

Some  spots  which  made  their  appearance  on  the  leg  led  me  to  fear 
nt  one  time  that  gangrene  was  impending ;  but  this  proved  to  be  a  false 
alarm.  A  slough,  produced  by  the  pressure,  separated  from  the  heel, 
and  the  wound  which  it  left  healed  kindly. 

In  the  meanwhile,  the  union  of  the  fracture  proceeded  but  slowly. 
The  formation  of  the  callus  was  scarcely  commenced  at  the  end  of  the 
first  month)  and  it  was  not  perfectly  consolidated  before  the  expiration  of 
four  months.    The  woman  perfectly  recovered  the  use  of  her  limb ;  and  I 
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have  bad  the  opportunity  of  seeing  her  froin  time  to  time  for  fifteen 
years  afterwards  in  the  enjoyment  of  perfect  health.1 

In  1815,  M.   I  '■  l|   >cbi  of  Montpellier,  met  with  a  case  similar  to, 
and  even  more  complicated  than  the  preceding,  which  nrtpwh* 
he  treated  in  the  same  way,  and  with  corresponding  sue-  e""" 

M.  Delpeelfs  patient  was  injured  by  being  ran  over  by  a 
loaded  cart,  whilst  in  a  state  of  drunkenness  ;  both  bones  of  the  leg 
sustained  a  comminuted  fracture,  near  the  centre ;  an  artery  was 
lacerated,  and  a  diffused  traumatic  aneurism  was  produced.  The 
femoral  artery  was  tied  towards  the  upper  part  of  the  thigh. 

Or  Ih  day,  the  wound  in  the  thigh  was  almost  entirely 

healed.  On  the  twenty -tirlli  day,  it  opened  again,  to  allow  the 
exit  of  the  ligature;  the  union  of  the  fractured  bones  was  going  on 
satisfactorily.  At  the  end  of  three  months  the  patient  walked 
without  crutches  ;  and,  though  there  was  some  difference  in  the 
volume  of  the  two  limbs,  there  was  not  the  least  deformity.2 

In  1818,  Dnptrjtren  also  treated  a  case  of  traumatic  aneurism 
of  the  leg,  the  result  of  a  <jun*hot  wound,  by  the  same   DopujBen^ 
ImhI,  and  with  entire  success.8  "***' 

From  a  perusal  of  Dupuytren's  eases,  it  appears  that  he  objected 
to  treating  traumatic  aneurism  of  the  lee,  connected  with  Dnpoytrcn'* 
le  fracture  of  its  bones,  by  amputation  of  that  mem-  wnpuwtioa. 
ber,  in  the  first  place,  because  of  the  distressing  nature  of  the 
mutilation,  and  in  the  second  place,  because  of  the  great  mortality 
which  attends  that  operation. 

li<  i  to  neat  snch  aneurisms  of  the  leg  by  the  old  opera- 

tion, because  of  it-  ■••■  min"  imiiraetieability,  it  In-inu  iui-  in.  .>!.>«■- 
uble  to  deride  what  vessel  required  a  ligature,  whether  opomuou. 
to  cut  down  through  the  front  or  the  back  of  a  limb,  or  whether 
the  bleeding  might  not  proceed  from  more  than  one  artery,  More- 
over, he  says,  these  operations  on  the  arteries  of  tho  leg  are  not 
easy,  even  under  favorable  circumstances ;  and  in  cases  where  the 
surrounding  parts  are  broken  down  and  disorganized,  such  a  pro- 
ceeding maybe  fairly  deemed  impracticable.  But  it  is  probable 
that  he  overestimates  somewhat  tho  difficulties  which  attend  this 
operation. 

It  should,  however,  be  remembered  that  much  injury  is  apt  to 

accrue  to  the  patient  from  attempting  the  performance  of  an  im- 

icahle  operation.      For,  under  such  circumstances,  lie  is  likely 

to  be  kept  a  long  time  upon  the;  operating  table,  under  the  influence 

'  Ttd«  Dopaj- Iran  on  Lttinu  of  the  Vamlar  Syrtem,  Hydro  lum  Soc.  od.  pp.  8,  fl,  10. 
*  Ofi  ril..  pp   10.  11.  »  Op.  cit.,  pp.  IS,  13,  14 
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of  chloroform  or  some  other  anaesthetic,  the  combined  result  of 
which  is  that  the  patient  sustains  a  large  amount  of  shock,  and  has 
Jus  chances  of  recovery  sensibly  diminished  thereby. 

The  writer  feels  confident  that  in  cases  of  traumatic  aneurism 
wh.o  u»  of  the  leg  produced  by  simple  fracture  of  its  bones,  more 
compound,  limbs  can  be  saved  by  tying  the  femoral  arteiy  than  by 
the  performance  of  the  old  operation.  But  when  the  fracture  is 
compound  or  gunshot  in  its  nature,  it  is  generally  preferable  to 
employ  the  old  operation  when  practicable,  or  else  to  amputate  the 
leg  without  delay  when  the  injur}'  is  so  extensive  that  gangrene 
is  likely  to  ensue. 

Concerning  traumatic  aneurism  complicating  fracture,  Mr. 
Mr  Hoi™.-  Holmes  says :  "  Four  cases  have  occurred  at  the  Middle- 
*"""*••  sex  Hospital,  under  the  care  of  Mr.  Moore  and  Mr. 
Mitchell  Henry,  in  which  such  traumatic  aneurisms  have  formed, 
and  have  got  well  spontaneously." '  The  history  of  these  cases, 
as  related,  does  not  appear  to  justify  so  strong  a  statement.  There 
is  reason  to  doubt  whether  the  main  artery  of  the  broken  limb  was 
laid  open  in  cither  of  them.  It  seems  probable  that  some  vessel 
of  miiior  importance  was  injured,  and  that  the  hemorrhage  from  it 
i'r:isi-i]  mi  |il.iriii....  i in-  liniLi  ni  iv si  in  it  suitable  position. 

Traumatic  aneurism  of  the  popliteal  artery,  when  produced  by  a 
»«»*«'  gunshot  wound  and  of  recent  origin,  should  generally  be 
imtmi-nt  or  treated  by  amputation,  as  was  done  in  the  case  of  Schatt 
uuntrtNu.      (Case  X.). 

But  when  traumatic  popliteal  aneurism  becomes  chronic,  when 
the  collateral  circulation  is  no  longer  embarrassed  by  inflamma- 
tory swelling  of  the  parts  about  the  knee,  and  when  the  tumor  is 
small,  the  Hunterian  operation  ehould  generally  be  preferred. 

Generally,  the  old  operation  should  not  be  performed  in  the 
popliteal  space,  because  it  is  apt  to  be  followed  by  gangrene  of  the 
foot  and  leg,  or  by  protracted  and  dangerous  suppuration,'  owing 
to  peculiarities  in  the  anatomical  structure  of  the  part. 

Traumatic  aneurism  of  the  femoral  artery  should  generally  bo 
treated  on  the  old  plan.8 

When  traumatic  aneurism  occurs  in  the  common  iliac  artery  or 
its  branehea  it  is  generally  advisable  to  employ  the  old  operation.4 

I  Sec  Holmrj'  fii/gtemof  Surgery,  vol.  III.,  p.  44.1. 

*  Sea  caw  of  RapMuaet,  No.  XXXIV. 

*  See  ciK)  of  John  WiNon  and  Jacob,  No».  XXXVIII.,  XXXIX. 

*  Sw  Mr.  Syme'i  cam,  referred  to  in   Holmes'  Hi/ilrm  of  Hmrgtry,  vol.  ill.,  not*  oppotlta 
p.  1;  alto  .Vrttitx-Chiiiu-tj.  Trmitustiont,  vol.  »lv. 
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The  abdominal  aorta  should  be  compressed  against  the  vertebral 
column  by  Mr.  Lister's  honeshoe  damp,  and  thus  the  operation  ran 
be  performed  with  safety  and  without  the  effusion  of  much  blood. 

Traumatic  aneurism  of  the  common  carotid  artery  or  ii«  branches 
should  be  treated  by  the  old  operation  whenever  it  is  practicable  to 
perform  it.1  If  for  any  cause  the  old  operation  cannot  be  performed 
in  such  cases,  there  seems  to  be  but  little  hope  of  making  a  cure. 

When  traumatic  aneurism  occurs  in  the  axillary  artery  the  old 
operation  should  generally  be  performed.8 

Traumatic  aneurism  of  the  brachial,  radial,  and  ulnar  arterial, 
should,  for  the  most  part,  be  treated  on  the  old  pin  ;  but  the  euro 
of  aneurism  of  the  palmar  arch  should  generally  be  attempted  by 
tying  the  brachial  artery  on  the  plan  of  Hunter,  because  the  per- 
formance of  the  old  operation  would  seriously  impair  the  u 
of  the  hand  from  division  of  the  annular  ligament.  Experience 
has  shown  that  the  ligation  of  the  hrachial  artery  is  more  likely  to 
core  traumatic  aneurism  of  the  palmar  arch,  than  the  ligation  of 
the  radial  and  ulnar  arteries.  The  first-named  operation  is  usually 
successful  in  such  eases.  The  risk  of  consecutive  gangrene  being 
produced  by  operations  on  the  arteries  of  the  arm  and  fore-arm  is 
verv  small,  because  the  collateral  circulation  is  very  readily  estab- 
lished when  either  of  them  happens  to  be  occluded,  unless  the  parts 
are  greatly  tumefied  by  inflammatory  swelling. 

The  next  two  cases  afford  examples  of  the  distressing  and  even 
deplorable  circumstances  under  which  the  surgeon  is  sometimes 
called  ujHin  to  operate  in  cases  of  traumatic  aneurism.  In  the  first 
case  the  result  was  satisfactory.  In  the  last  case  recover)*  might 
have  taken  place,  if  the  old  operation  for  aneurism  had  been  sea- 
sonably performed.  The  same  case  also  forcibly  illustrates  the 
inutilitv  of  local  compression  as  a  curative  measure  in  cases  of  trau- 
matic aneurism  of  the  axillary  artery,  or  any  other  vessel  having  a 
derable  size. 

Case  XLIII.  Ligature  of  the  Subclavian  Artery  for  Traumatic  Anew- 
rum  of  an  Arm-it  u  mp ;  Recovery.  —  Prof.  Arms  by,  of  Albany,  per- 
formed this  operation  on  a  healthy,  robust  man,  28  years  of  age,  who 
had  his  right  arm  shattered  by  the  occidental  discharge  of  a  cannon, 
July  7th.  1863. 

Gangrene  commenced  on  the  second  day,  and  on  the  third  Prof.  A. 

1  $«*)  Mr.  SrmV*  can*,  Okttrvaliont  in  fitment  Surgtry,  p.  1  ,'i4  ;  alao  Holme*'  Syitcm  of 
Smrgtry,  vol    ,'u.  pn,  444,  490. 

>  S*«  Mr.  Symo't  <o»e,  M«iico- Chirury.  Trmtactiotu,  col.  xliii- j  alao  Ho  lines'  fyttcm  of 
Sara-try,  rol.  iu-  p.  473;  »ec  alio  the  case  of  Captain  Jonlun,  No.  XXXVII.  of  thi»  •*a*y1 
aa4  law  KHUKOU  tliarron,  including  Sir  Charles  Bill's  <.*•«,  uuiuliuiicd  on  p.  114. 


184  AN0TI1EB   ILLUSTRATIVE  CASE. 

amputated  near  the  shoulder.  The  stump  healed  kindly,  and  on  the 
twelfth  day  after  the  operation  lie  was  able  to  gp  out,  and  soon  after 
resumed  his  active  business  pursuits. 

His  health  remained  good  until  September,  when  the  stump  began  to 
swell  and  be  painful,  and  on  the  10th  of  November  Prof.  A.  detected 
an  aneurismal  tumor.  This  tumor  increased  rapidly,  elevating  the  bones 
of  the  shoulder,  the  pectoral  muscles,  and  filling  the  axilla.  The  skin 
soon  after  gave  way,  and  the  patient  lost  by  sudden  and  rapid  hemor- 
rhage between  two  and  three  quarts  of  blood,  causing  faintness  and 
almost  loss  of  pulse.  The  opening  was  closed  by  compresses  and 
adhesive  plaster.  The  nnlj  chance  of  saving  life  seemed  tfl  bt  iftvfad 
by  ligation  of  the  subclavian  artery  above  the  clavicle.  That  opera- 
tion was  performed  by  Prof.  A.,  November  19th.  The  pulsation  in 
the  tumor  ceased  as  soon  as  the  ligature  was  tied.  The  patient  im- 
proved  rapidly  under  the  use  of  tonics.  The  sac  gradually  diminished 
uiiiil  the  nineteenth  day  after  the  operation,  when  it  became  more  pain- 
ful, and  the  skin,  or  a  portion  of  it,  gave  indications  of  sloughing.  Prof. 
Arnishy  then  opened  the  sac.  and  removed  nearly  n  quart  of  coagulated 
blood  and  fibrinous  matter. 

The  ligature  came  away  on  the  twenty-ninth  day,  and  the  patient 
made  a  good  recovery.1 

Case  X  LI  V.  Traumatic  Aneurism  of  Axillary  Artery  following  Gun- 
shut  Wound ;  treated  unsuccessfully  with  luteal  Compression  ;  Rupture  of 
the  Am  >i nf mill  Sue  and  very  Profits*  Utmorrhayc,  which  ceased  tpvn- 
tanevtialij  ;  Drliyation  nf  the  Snltclavian  Artery  external  to  the  Scalenus  ;  a 
Dirge  Nerve  teas  included  in  (he  Ligature  ;  Death  Sir  limns  after  the 
Operation;  reported  by  Isaac  Norris,  Jr.,  BI.  IX,  Acting  Assistant  Sur- 
geon U.  S.  Army.  —  H.  Grothera,  sergeant  Co.  K.  5th  11.  S.  Cavalry, 
was  admitted  into  the  McC'Icllan  I  J.  S.  Army  General  Hospital,  June 
23d,  1863,  with  an  aneurism  of  the  right  axillary  artery,  tho  result 
of  a  gunshot  wound  inflicted  at  Beverly'*  Ford,  June  0th. 

When  Dr.  Norris  took  charge  of  the  ward  to  which  this  patient  be- 
longed on  the  20th  of  July,  he  was  absent.  He  returned  on  the  28th, 
and  ufter  making  a  careful  examination  of  the  case,  a  traumatic  aneu- 
rism, about  the  size  of  a  large  horse-chestnut,  was  found  connected  with 
the  axillary  artery. 

Dr.  Norris's  predecessor  had  had  an  apparatus  made  by  which  grad- 
uated pressure  could  readily  be  applied  to  the  affected  part.  This  ap- 
paratus was  adjusted,  but  after  a  trial  of  some  thirty  hours,  it  was 
abandoned  on  account  of  the  pain  it  gave  the  patient,  and  a  padded 
bandage  was  substituted,  in  the  faint  hope  that  it  might  be  of  use.  This 
bandage  was  worn  about  ten  days,  when  it  was  discontinued,  mid  the 
treatment  was  reduced  to  keeping  the  arm,  tm  nearly  as  possible,  at  per- 
fect rest. 

•  Tide  American  Journal  Mtd.  Science*,  April,  1884,  pp.  M4,  Bflfi. 
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August  16. — The  aneurism  became  much  larger,  and  from  pressure 

>n  the  axillary  plexus  of  nerves  occasioned  much  pain.  The  aneu- 
rysmal sac  broke  early  on  the  morning  of  the  17th.  and  between  thirty 
and  forty  ounces  of  blood  were  lost.  The  hemorrhage  ceased  spon- 
taneously, but  it  hod  brought  him  so  low  that  it  was  thought  advisable 
not  to  perform  any  operation  at  that  time.  Digital  compression  was 
employed  with  a  view  to  prolong  the  patient's  life. 

Surgeon  It.  H.  Coolidge,  Medicnl  Inspector,  buw  the  patient,  and 
thought  the  subclavian  artery  should  be  tied  in  the  third  part  of  its 
course.  After  the  lapse  of  scvcrul  hours  the  hemorrhage  returned,  and 
that  operation  was  then  (6  o'clock,  r.  si.)  performed  by  Medical  Inspec- 
tor Coolidge. 

The  patient  seemed  to  do  well  until  about  8  o'clock,  when  he  coin- 
plained  of  considerable  pain  in  the  wound.  Morphia  was  freely  ad- 
ministered, but  without  relief.  He  grew  rapidly  worse,  exhibited  great 
dyspnoea,  and  died  at  midnight,  six  hours  after  the  operation. 

The  aulopty  revealed  the  unexpected  fact  that  a  nerve,  of  consider- 
able sixc,  lying  immediately  behind  the  artery,  was  embraced  in  the 
ligature. 

At  the  time  the  vessel  was  tied  the  patient  appeared  to  be  but 
iitly  under  the  influence  of  the  anesthetic  (chloroform).  No  pain 
was  manifested  until  about  two  hours  afterwards. 

PThe  great  loss  of  blood  which  occurred  in  the  morning  exerted  a 
ry  important  influence  in  producing  the  fatal  result.1  This  account 
the  case  has  been  considerably  abridged  from  that  contained  in  Hay's 
Bad. 
Comment*.  —  Compression  has  boon  applied  in  two  situations 
for  the  relief  of  traumatic  aneurism:  1st,  over  the  aneurismal 
awelling  itself;  2d,  on  the  trunk  of  the  wounded  vessel,  before  it 
reaches  the  tumor. 

In  the  case  just  related,  pressure  was  specially  employed  in  the 
first  of  IkcM  situations  for  the  purpose  of  nrrcsting  the  ,„„ipnuloo 
growth  anil  effecting  a  cure  of  the  aneurism.  How  sig- 
nally it  failed  let  the  melancholy  result  answer.  Local 
compression  of  the  nneurismal  tumor  did  no  good  what-  *■*"•■ 
ever  as  a  curative  measure  in  this  instance,  nor  in  the  case  of 
Tapka  (No.  I.),  nor  in  cose  No.  VII.,  nor  in  that  of  Schatt  (No. 
X. ).  nor  in  that  of  Repasses  (No.  XXXIV.),  nor  in  that  of  Fin- 
ley  (No.  XXXV.),  nor  in  that,  of  Jacob  (No.  XXXIX.),  nor  in 
any  other  case  that  we  have  related  where  it  was  employed.  In 
all  of  these  cases  it  proved  useless  as  a  means  of  cure  ;  in  some  of 
them  it  was  positively  detrimental.     The  surgeon  might  be  lulled 

•  Vide  A  merit**  Journal  Mat.  Stimet;  January,  1864,  p.  128. 
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into  a  false  security  by  the  employment  of  this  measure,  and  thus 
might  be  induced  to  delay  the  performance  of  any  operation  that 
would  prove  useful,  until  hemorrhage  of  a  fatal  character  super- 
vened, as  seems  to  have  happened  in  the  case  just  related. 

With  regard  to  pressure  applied  to  the  trunk  of  the  wounded 
NotktepM  vessel  on  the  cardiac  side  of  the  tumor,  it  was  employed 
S^5o  in  only  °ne  instance,  that  of  Wilson  (No.  XXXVIII.). 
•n,Drim-  In  that  case  it  did  no  good,  although  it  was  kept  up  for 
forty-six  hours,  and  until  convulsions  occurred.  Indeed,  com- 
pression seems  entirely  inadequate  for  the  treatment  of  acute  trau- 
matic aneurism  where  a  large  vessel  is  concerned,  and  precious 
time  should  not  be  wasted  in  its  use,  nor  in  the  employment  of  any 
other  inefficient  means  of  cure. 


CHAPTER  FIFTH. 


ON    WOUNDS    OF  THE  VEINS. 

Genahot  Wound*  of  Vein*  of  a  Serioiia  Nature  occurred  but  rery  rarely  during  the  Lata 
War.  —  An  Inatanea  mentioned-  —  Another  Instance  referred  to.  —  Two  Case*  in  which 
Large  Vein*  were  wounded  by  Gunshot  Projectiles  will  also  be  related.  —  In  On*  of  tliem, 
which  west  contributed  by  Dr.  Swtrts,  the  Ball  fractured  the  Lower  Jaw  and  pawed  down- 
wards into  tbe  Neck,  fracturing  alio  the  Transverse  Processes  of  tbe  Third  and  Fourth 
Cerricai  Vertebra;  It  wounded  the  Internal  Jugular  Vein  and  lodged;  Secondary  Hem- 
orrhage repeatedly  occarred ;  the  Patient  ultimately  died  in  Convulsions;  Autopsy.  — 
Our  Army  Medical  Maecam  contains  Two  Specimen*  belonging  to  the  tamo  Category.  — 
An  Illustrative  Case  contributed  by  Dr.  Leale. —  Gunshot  Wound  of  Femoral  Vela; 
l<eith  Serentern  l>»ya  afterwards  from  Exhaustion,  produced  by  Hemorrhage,  which  fro- 
qaentlr  recurred.  —  Our  Army  Medical  Museum  also  contains  Two  Specimens  which 
war*  obtained  from  Case*  similar  to  the  One  just  related.  —  Remarks  by  the  Surgical 
Historian  of  tbe  llritlsh  Army  In  the  Crimean  War  on  tho  Traumatic  Lotions  of  Vein*. — 
A  Case  briefly  quoted  from  hi*  Work.  —  Also  hi»  Remarks  on  Venous  Hemorrhage,  and 
Consecutive  Gangrene  occurring  when  the  Main  Artery  and  Vein  are  both  wounded.  — 
Oar  Army  Medicnl  Museum  contains  Three  Specimens,  in  which  Large  Arteries  and  their 
Accompanying  Vain*  went  wounded  by  Gunshot  1'rojectilei.— Our  Army  Medical  Museum 
aleo  contain*  •  Specimen  of  Ptmcturtd  H'oumi  ofa  Vein.  The  Femoral  Vein  was  pierced 
bye.  Dsimimj-neecll*.  —  Wound  i  nf  Vein*  an  Important  Subject  for  Three  Reasons,  which 
are  ***am*e*t*d. —  Certain  Form*  of  Venous  Compression  promote  Venous  Hemorrhage  ; 
they  are  enumerutod.  —  On  the  Influence  of  Posture  in  promoting  Venous  Hemorrhag*. 
—  Treatment  of  Hemorrhage  from  Wounded  Vain*.  —  We  should  endeavor  to  restrain 
the  Bleeding  from  Wounded  Vein*!  lit,  by  obviating  the  Conditions  which  promote  it: 
94,  by  In*  Kiaptoyraent of  Compression;  .'Id,  by  tho  Application  of  Ligature*,  —  Tbe  Au- 
thot*!  Experience  In  tying  Vein*.  —  Dr.  8-  W.  Gross'  Valuable  Paper  on  the  tame  Sub- 
ject  Gunshot  Wound*  of  tho  Femoral  or  tho  Popliteal  Vein,  with  Corresponding  Lo- 

aion  of  the  Accompanying  Artery,  generally  require  Immediate  Amputation. —  Th*  Rea- 
uiii  stated.  — Dr.  W.  Thomson's  eery  Interesting  and  luatructive  Case,  which  belongs 
to  thi*  Category,  it  referred  to  at  tome  Length. 


Gunshot  wounds  of  veins  of  such  a  character  as  to  prove  trou- 
blesome in  their  management,  must  have  occurred  very  rarely  in- 
deed during  the  recent  War  of  the  Rebellion,  for  we  are  informer), 
ax  already  mentioned,  in  Circular  No.  6,  that  u  no  cases  have  been 
reported  in  which  the  bleeding  could  not  be  controlled  by  press- 


lire."1 

The  author,  however,  remembers  to  have  heard  it  stated  by  a 
distinguished  surgeon,  while  describing  a  wound  of  the  Ligmtor»to 
brachial  artery,  that  one  of  its  vents  comites  also  was  23* 
wounded,  and  required  the  application  of  a  ligature  to  suppress 
the  bleeding  from  it,  after  pressure  had  been  tried  in  vain. 

In  the  case  of  profuse  venous  hemorrhage  which  I  saw  at  the 

>  Page  39. 
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battle  of  Ball's  Bluff,  and  to  which  reference  lias  already  beer 
made  in  the  chapter  on  primary  hemorrhage  from  gunshot  wounds, 
pressure  alone  sufficed  to  stop  the  bleeding.1 

We  have  also  received  the  reports  of  two  cases  wherein  gunshot 
ioktmi  projectiles  wounded  large  veins,  in  one  case,  the  internal 
ECSt  .jugular,  aud  ID  the  other,  the  femoral  vein,  both  of  which 
proved  fatal.  They  possess  considerable  interest,  especially  on  ac- 
count of  their  comparatively  infrequent  occurrence,  and.  for  that 
reason,  they  are  here  related.  The  following  case  was  contributed  by 
Dr.  D.  J.  Swarts,  Assistant  Surgeon  JOOth  Indiana  Volunteers :  — 

Cask  XLV.  Gwuhot  Fracture  of  Lower  Jaw ;  the  Ball  patted  doxen- 
wanlt  into  the  Ntck,  fracturing  alto  the  Transverse  I'rocestes  of  the  Third 
and  Fourth  Cervical  Vertebra;  it  wounded  the  Internal  Jugular  Vein 
and  lodged;  Secondary  Hemorrhage,  repeatedly  occurred  ;  the  Patient  ul- 
timately died  in  Convulsions  ;  Autopsy.  —  AI.  A.  Rupert,  private  Com- 
pany K,  46th  Ohio  Volunteers,  wounded  at  Dallas,  Ga.,  Mar  27th  or 
28th,  18G4  ;  admitted  into  hospital  AIny  28th.  A  ball  entered  the  face 
about  the  middle  of  the  buccinator  muscle,  on  the  right  side,  fractured 
the  inferior  maxilla,  of  that  side,  passed  downwards  into  the  neck,  on 
the  same  side,  and  lodging,  could  not  be  felt 

May  SO.  —  He  felt  well ;  had  a  good  pulse  and  a  good  appetite,  but 
could  swallow  liquid  food  only.  He  continued  to  do  well  until  tlie  night 
of  June  7 th,  when  tame  hemorrhage  from  the  wound  occurred.  On  the 
night  of  June  Nth,  profuse  hemorrhage  from  the  wound  took  place.  His 
pulse  became  feeble  and  his  appetite  poor. 

June  9.  —  He  appeared  much  better  ;  pulse  full ;  appetite  good ;  from 
this  time  he  improved. 

June  14.  —  He  was  able  to  walk  about.  (There  was  a  purulent  dis- 
charge from  the  wound  from  June  3d  to  the  time  of  his  death.) 

June  26.  —  Appetite  good  ;  pulse  full  and  strong. 

June  27.  —  He  felt  sick  in  the  morning.     About  seven  o'clock  some 
hemorrhage  _  from  the  wound  occurred,  which  was  arrested  by  compress 
iM  the  common  carotid  artery.    At  nine  o'clock  he  had  a  convulsion  and 
died. 

Post-mortem  Examination.  — The  ball  had  passed  into  the  chest,  hav- 
Intmuu  Jug  laid  the  internal  jugular  vein   open  for  about  four  inches, 

■caaha  and  fractured  the  transverse  processes  of  the  third  and  fourth 
cervical  vertebrae.  The  tissues  of  the  right  side  of  the  neck  were  in- 
Ill  i  rated  with  pus. 

The  Army  Medical  Museum  also  contains  two  specimens  which 
twoipki*  belong  to  the  same  category  as  the  foregoing  case  :  one 
wounds  or      of  them  is  u  a  wet  preparation  of  a  portion  of  the  right 

>  Vide  pp.  10,  11  of  thlt  Miay. 
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internal  jugular  rein,  wounded  by  a  round  bullet,  from  a  ,„,„„»,  Ju|{. 
spherical  case  (shot).     A  part  of  tin.-  purietcs  of  the  vein  ?'"  ,BJ?ii. 


(shot).     A  part 


]i;irn-t 


I 


Army  M.4I- 

lias  been  earned  away,  and  in  the  posterior  portion  an  ""  Mu"um> 
orifice  ia  seen,  through  which  the  contributor  considers  the  missile 
passed.  Private  EL  O.,  '  A,'  5th  U.  S.  Artillery,  Suffolk.  V*., 
15th  April ;  died  19th  April,  1868."  The  other  specimen  13  "  a 
wet  preparation  of  a  portion  of  the  right  internal  jugular  vein. 
after  secondary  hemorrhage  from  gunshot.  The  specimen  shows 
the  point  of  sfouhingi  and  is  occupied  by  a  consilium  two  inches 
below  the  orifice.  Private  S.  W.  8.,  *  IV  1st  N.  Y.  DttgOOOfl,  23  ; 
ball  entered  two  inches  below  and  to  tho  right  of  the  superior  angle 
of  the  scapula,  passed  through  the  neck  and  fracuuvil  tin-  inferior 
maxilla,  Spottsylvania  C.  H.,  Va.,  8th  May  ;  admitted  to  hospital, 
Alexandria,  Va.,  24th  ;  secondary  hemorrhage,  arrested  by  per- 
sulphate of  iron,  27th  May,  18H4  ;  date  of  death  not  reported."  ' 

Cask  XL  VI.  Gunshot  Wound  of  the  Femoral  Vein;  Heath  Seventeen 
Dayt  aflenrardt  from  Exhaustion  jrrodurrd  mainly  %  flemorrhugr.,  which 
frtijutnlly  recurred ;  this  case  was  contributed  by  Dr.  ('.  A.  Leale.  late 
Acting  Assistant  Surgeon  U.  S.  Army.  —  David  Wilson,  private.  Co.  F, 
110th  Ohio  Volunteers,  age  44.  was  wounded  in  battle  at  Fort  Stcdmun, 
March  "25,  1865,  by  a  >l«ni«  ball,  which  entered  hit  right  thiijh,  at  the 
middle  of  the  sartorius  border  of  Scarpa's  triangle.  :m<l  gutting  Wound  of 
ocroM  the  femoral  vein,  passed  beneath  the  ramus  of  the  Uanomi  nla' 
pubes,  fracturing  it,  posterior  to  the  perinxum;  it  then  lodged,  deeply 
Embedded  in  d»e  glutei  muscles. 

Hemorrhage  continually  took  place,  which  at  times  was  checked  by 
styptics,  lie  was  admitted  to  Armory  Square  11.  S.  Army  General 
Hospital  March  28th ;  was  then  delirious.  Hit  limb  teas  infiltrated  with 
terum  from  obttruettd  blood- flow  in  the  femoral  vein.  He  died  April  1  lUi, 
of  asthenia. 

Pott-mortem  Examination.  —  The  osseous  parts  along  the  passage 
made  by  the  ball  were  very  much  comminuted :  the  wounded  vein  was 
partly  closed  by  the  inflammatory  process,  and  filled  with  emboli. 

The  Army  Medical  Museum  contains  two  specimena  which  were 
obtained  from  cases  similar  to  tho  one  just  related  :  — 


1st  "  A  wet  preparation  of  the  right  femoral  vein,  showing  nn  orifice 
from  gunshot  enlarged  by    sloughing.     Private   C.  C,   '  A,'  £^B' 
30th  Iowa ;  bullet  entered  between  the  trochanter  major  of  J^JJJf 
left  femur  and   the  apex  of  coccyx,  cut  the  prostrate  gland,  Mmwum. 
and  emerged  one  inch  below  Poupart's  ligament,  right  side,  Vicksburg, 

i  Vid*  Catakgm,  p.  470,  specimens  Noo.  1065  and  2441. 
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22d  May ;  admitted  to  hospital,  Memphis,  27th  May ;  died,  exhausted 
from  numerous  small  hemorrhages,  4th  June,  1863."  ' 

2d.  "A  wet  preparation  of  the  upper  portion  of  the  femoral  vein, 
showing  the  point  of  sloughing  after  gunshot.  The  orifice  is  nearly 
opposite  the  mouth  of  the  profunda.  Private  M.  H.,  'A,'  1 17th  Ohio, 
21 ;  conoidnl  ball  at  short  range  passed  directly  through  the  inner  part 
of  thigh  in  its  upper  region,  Covington,  Ky..  and  admitted  to  hospital, 
Cincinnati,  1st  April;  venous  hemorrhage  10th,  11th,  and  13th;  died 
15th  April,  1868."* 

The  surgical  historian  of  the  British  army  in  the  Crimean  Wir, 
says :  — 

"The  principal  lesions  of  the  veins  appear  to  have  arisen  much  in  the 
Mwg        same  manner  as  arterial  injuries.     That  is,  the  mechanical 
causes  have  been  similar;  but  on  account  of  the    different 


functions  of  the  vessels,  nnd  the  difference  in  the  proneness  to  inflam- 
mation of  their  linings,  and  the  greater  tendency  of  the  lining  membrane 
of  the  venous  system  to  take  on  the  purulent  form  of  inflammation, 
important  practical  differences  arose,  of  which  some  mention  may  be 
made  here.  Thus,  while  we  have  seen  the  veins  torn  through,  partially 
or  completely,  or  their  cavities  secondarily  opened  by  the  separation  of 
portions  of  their  coats  killed  by  the  viotence  applied,  or  of  sloughs 
formed  as  a  consequence  of  unhealthy  action  set  up  iu  the  wound,  the 
effusion  of  any  considerable  or  dangerous  quantity  of  venous  blood  in 
wounds  of  the  extremities,  is  not  recorded."* 

The  same  writer  relates  a  case  of  gunshot  fracture  of  the  thigh 
in  it--.  upper  third,  and  implicating  the  femoral  rein,  which  ter- 
minated fatally  in  a  few  days,  with  symptoms  of  irritative  fever :  — 

"  On  examination  after  death  the  femoral  artery  was  intact,  but  the 
femoral  vein  had  been  wounded,  and  more  than  half  its  calibre  shot 
away.  There  was,  however,  a  wound  of  the  profunda  artery  about  two 
inches  from  its  origin  ;  the  profunda  vein  was  intact."  * 

Concerning  the  hemorrhage  with  which  it  was  attended,  he  re- 
marks:— 

"  Even  in  the  case  above  related  of  Irvine,  where  half  the  calibre  of 
the  femoral  vein  was  shot  away,  the  venous  hemorrhage  would  hav« 
been  a  source  of  but  little  trouble  had  it  not  been  complicated  with 
arterial  bleeding  from  the  wound  of  the  profunda.  The  almost  cer- 
tainty of  gangrene  where  the  main  artery  and  vein  are  both  wounded 
has  been  noticed,  and  the  influence  of  occlusion  of  the  vein  following 


«  Vld«  CaUikgtu.P-  «".  »P*=im»n  No.  3091. 
•  Op.  cit.,  p.  471,  »peclm«n  No.  10»:i. 
I  Of.  HL,  p.  844. 


*  Of.  til.,  p.  341. 
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an  artery 


immediately,  but  after  the  lapse  of  some  weekB),  on  the  wound  of 
shown." ' 


The  Army  Medical  Museum  contains  the  following  specimens 
in  which  a  gunshot  lesion  of  an  important  artery  is  accompanied 
by  corresponding  wound  of  some  important  vein  :  — 

1.  ■  A  wet  preparation  of  portions  of  the  left  femoral  artery  and  vein, 
wounded  by  gunshot  The  artery,  after  death  from  pyicmia,  "otu«««rf« 
was  found  completely  severed,  and  occluded  in  both  portions  »iifcl 
by  firm  clots.  The  vein  was  opened,  and  filled  with  pus  (pari-  Hwm. 
form  matter)  two  inches  above  Pou part's  ligament  Above  that  point, 
too,  near  the  internal  iliac,  it  was  filled  with  a  coagulum  of  lymph. 
Private  K.  EL  ('..  '  I.'  26th  Mass.,  22  :  conoidal  ball  passed  through 
fleshy  part  of  left  thigh,  with  severe  hemorrhage,  which  ceased  spon- 
taneously;  Winchester,  19th  Sept;  died  from  pysemia,  17th  October, 
1864." 

Si  ;-  A  wet  preparation  of  portions  of  the  femoral  vessels,  wounded 
by  gunshot.  The  femoral  and  profunda  arteries  are  completely  torn 
across  an  inch  and  a  half  below  the  origin  of  the  profunda.  The  femoral 
and  saphena  veins  arc  both  torn  near  their  junction.  Private  A.  A.  B., 
•F,'  8ih  Illinois  Cavalry,  20;  wounded  and  tourniquet  applied,  Williams- 
port,  Md.,  7th  July  ;  admitted  to  hospital,  with  instrument  still  in  posi- 
tion, Frederick,  8th ;  died  from  mortification  of  limb,  9th  July,  1863." 

3.  "  A  wet  preparation  of  portions  of  the  right  popliteal  artery  and 
vein,  partially  divided  by  a  bullet  Corporal  T.  K.,  2d  U-  S.  Cavalry, 
24 ;  wounded  7th  May  ;  admitted  to  hospital,  with  aneurisrmd  thrill, 
Washington.  11th  :  amputated  in  lowest  third  of  thigh,  14th  May;  died 
from  pyjcmia  4th  June.  1864."  * 

No  case  of  incited  or  lacerated  wound  of  a  large  vein  has  been 
brought  to  the  author's  notice. 

The  Army  Medical  Muaenm,  however,  contains  a  specimen  of 
punctured  wound  of  such  a  vessel.  It  consists  of"  a  wet  Punctnr*! 
preparation  of  the  left  femoral  vein  pierced  by  a  darning-  aawtuwla 
needle.  Private  B.  A.,  l  A.'  5th  Iowa,  40  ;  a  conoidal  hall  passed 
through  Scarpa's  triangle  without  directly  injuring  the  blood-vessel, 
Vicksburg,  19th  May;  admitted  to  hospital,  with  wound  in  a 
sloughing  condition,  Memphis,  27th;  hemorrhage,  checked  by 
compression,  31st  May  ;  wound  opened  and  needle  extracted  from 
the  sheath,  2  p.  M. ;  artery  lignted  for  secondary  hemorrhage,  8 
T.  m.  ;  died  11  p.  m.,  1st  June,  1863."  * 

Wounds  of  veins  constitute  a  subject  of  considerable  importance 

>    Op.  cil.,  p.  344. 

:  Vide  Catabgut,  pp.  4S0,  4*7,  No».  3T94,  JM9,  $919. 

»  Vid«  Cfctafepw,  P   473,  upecimaa  No.  9090. 
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to  the  surgeon :  1st,  because  thi  prove  fatal  by  hemor- 

rhage, if  the  wounded  vessel  be  ft  large  one ;  2d,  because  they 
occasionally  produce  death  by  admitting  or  introducing  atmos- 
pheric air  into  the  circulating  blood  ;  anil  Sd,  because  the}*  some- 
times occasion  a  diffilM  inflammation,  so  called,  of  the  internal 
coat  of  the  injured  vessel,  or  extensive  tkrombotit,  whereby  life  is 
speedily  destroyed. 

The  flow  of  blood  from  wounded  vein*  is  always  increased  by 
jj^rt,!,,  pressure  applied  to  the  vessel  on  the  proximal  ride  of 
'.TT.'.."'.,,,,  'I'1'  wound,  &*i  '*•  between  it  and  the  heart;  occasioned, 
SJSS^KS  f°r  example,  externally,  by  the  application  of  a  ligature 
hrmorriiw.  or  a  rf)||cr  bandage,  or  the  pressure  of  ti-lit  .lulling;, 
occasioned,  internally,  by  swollen  lymphatic,  glands,  or  by 
tion  of  any  kind,  that  compresses  the  wounded  vein  on  the  sido 
next  the  heart. 

Musc.ulai  runtrartions  also  favor  the  production  of  venous  hem- 
Orrbaira  in  the  limbs,  because  of  the  compression  which  they  exert 
upon  the  wounded  vein. 

A  depending  position  of  the  wounded  part,  whereby  the  blood 
Prawn,  u  m  tne  vesa(?l3  gravitates  towards  the  hole  in  the  vein,  nlso 
^MraTbra-   increases  the  flow  of  blood  in  such  cases.     The  an 

has  often  observed  this  fact  in  amputating  the  thigh.  On 
raising  up  the  stump  the  hemorrhage  from  the  femoral  vein  gener- 
ally ceases.     On  depressing  it  again  the  bleeding  may  return. 


Treatment  of  Hemorrhage  from  Wounded  Vein*.  —  We  should 

n««  u»  mo-  endeavor  to  restrain  such  hleedinc  bv  niacins  the  wounded 
«»t  lb.  .  ,  ,  J  ?      i 

bi«adtac.       part  in  such  a  position  as  docs  not  favor  the  determina- 
tion of  blood  to  it  by  the  laws  of  gravity,  that  is,  it  should 

eially  be  placed  in  an  elevated   position.      We  .-! Id  also  sec  that 

the  flow  of  blood  from  the  wounded  part  towards  the  heart,  is  not 
obstructed  by  any  form  of  external  pressure,  such  as  might  be 
"  by  t'ghl  clothing,  by  a  tmirniiput,  or  by  a  roller  bandage 
improperly  applied.  We  should  also  employ  a  moderate  amount 
i  if  pressure  over  the  wound  itself,  by  means  of  graduated  com- 
presses,  and   if  the  lesion   is  situated  in  an  ify,  the  | 

of  the  limb  below  the  place  of  injury  should  be  modem: 
ported  by  a  roller  bandage  appliod  from  the  toes  or 

gers  upwards,  according  to  the  extremity  which  is  inju 
the  purpose  of  avoiding    stagnation  of  blood  and  tome! 
such  part  from  the  «■■  n  applied  Kind.     At  die 

same  time  quietude  should  be  eujoinei!  Beam  fa 
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to  restrain  the  hemorrhage,  the  bleeding  orifice  of  the  wounded 
reasel  should  be  closed  by  ligature.  When  such  veins  as  the 
femoral,  or  the  axillary,  or  the  internal  jugular  are  laid  open,  it  is 
generally  important  to  preserve  the  continuity  of  their  canal  if 
possible  ;  and  hence  an  effort  should  he  made,  in  all  cases  that 
admit  of  it,  to  draw  together  the  lips  of  the  orifice  in  the  vessel 
with  a  forceps,  and  include  thorn  in  a  ligature  applied  on  the  side  of 
thr  vein.  I  have  seen  this  proceeding  adopted  with  sue-  Tb»  auttior-i 
cess  in  a  case  where  the  internal  jugular  vein  happened  »}ini*«in». 
to  be  wounded  while  removing  a  deep-seated  tumor  of  the  neck. 
No  difficulty  ensued,  and  the  patient  made  a  good  recovery.  I 
have  applied  ligatures  to  wounded  veins  for  the  purpose  of  arrest- 
ing hemorrhage  in  a  considerable  nnml>er  of  instances,  consisting 
of  stumps  of  amputated  limlis,  and  operations  upon  the  neck  and 
armpit  performed  for  various  purposes,  without  ever  observing  any 
bad  consequences.  Dr.  S.  W.  Gross  has  recently  shown,  ^  8  w 
in  a  very  able  and  exhaustive  paper  on  the  wounds  of  Slbto'tHpir 
the   internal  jugular  vein  and  their  treatment,  thai   the   onlN* ""' 

prehension  of  danger  from  tying  veins  is  for  the  most  part 
groundless,  or  at  least  that  ihe  risk  is  very  much  exaggerated.1 
To  that  paper  the  reader  who  desires  further  information  on  this 
subject,  is  respectfully  referred. 

Gunshot  wounds  of  the  femoral  or  the  popliteal  veins,  when 
complicated  with  corresponding  lesion  of  the  femoral  or  AMMMlt, 
the  popliteal  arteries,   should  generally  be  treated  by  im-  UKf^*" 
mediate  amputation,  because  death  from  hemorrhage,  or  JJJJJ  JJJJ£ 
consecutive  gangrene,  or  blood-poisoning,  is  almost  cer-  UUon 

to  ensue  with  but  little  delay,  unless  that  expedient  is  em- 
ployed. Indeed,  unless  immediate  amputation  is  practiced,  there 
is  but  very  small  prospect  of  saving  such  cases.3  There  is  another 
very  interesting  specimen  in  that  museum  (or  rather  two  speci- 
mens that  are  in  reality  but  one),  which  strongly  corroborates  the 
views  just  expressed.  These  preparations  consist  of 
the  left  femoral  artery  and  vein  which  have  been  severed 
by  a  small-arms  projectile,  just  below  the  origin  of  the  profunda, 
and  subsequently  tied  for  the  relief  of  an  ancuxismal  swelling.  Pri- 
vate D.  R.,  "  K.,"  7th  Indiana,  aged  20  ;  wounded  November 
80th  ;   bullet  passed  from  behind  directly  through  the  left  thigh, 


tfai 


tain 


.Dr.  VT. 

Thi»ui»oriri 


1  Vide  Amtricm  Journal  Mul.  Satneet,  January  anil  April,  1867. 

■  S««  cim  of  Grow,  No.  XII.,  Mr.  Uutlirie'e  cum,  referred  to  on  p.  TT,  the  Crimean  war 
im  ■eoUoned  on  |t.  140,  and  the  «pecim«n»  belonging  to  our  Army  Medical  Mimum.  union 
111. 
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dividing  both  femoral  artery  and  rein,  and  escaping  in  Scarpa's 
apace  ;  admitted  to  hospital,  Washington,  December  6th  ;  operated 
on  December  9th,  by  Assistant  Surgeon  William  Thomson,  be- 
cause the  oneurismal  condition  was  increasing ;  he  laid  the  tnmor 
freely  open,  and  thus  found  that  there  was  free  communication 
between  the  artery  and  the  vein  in  the  sac  ;  he  then  tied,  1st,  the 
proximal  end  of  the  femoral  vein  near  the  entrance  of  the  saphena, 
because  it  bled  profusely ;  2d,  the  proximal  part  of  the  femoral 
artery  below  tho  origin  of  the  profunda ;  8d,  the  femoral  artery 
two  inches  from  its  distal  extremity ;  and  4th,  the  femoral  vein 
near  its  distal  extremity,  to  control  an  occidental  hemorrhage; 
mortification  of  the  limb  followed,  and  death  occurred  December 
13th,  1863.  The  writer  saw  this  case  in  consultation  with  Dr. 
Thomson,  and  witnessed  the  operation.  His  condition  was  so  low 
that  amputation  was  believed  to  be  out  of  the  question.  Ho  was 
also  very  pale,  and  looked  as  if  he  had  recently  lost  a  large  quantity 
of  blood.  The  limb  was  already  much  tumefied  and  oedematou*, 
and  was  growing  worse.  The  oneurismal  swelling  was  likely  soon 
to  burst.  His  general  condition  was  likewise  failing.  The  opera- 
tion was  therefore  one  of  expediency,  but  fully  justifiable,  under 
the  circumstances.1  Primary  amputation  might  have  been  followed 
by  a  better  result. 

>  Vide  Catatojtu,  pp.  492,  47S,  qfectmeni  214*,  2250. 


CHAPTER  SIXTH. 

OX   ARTERJO-VENOTJS  ANEUKISK. 

An  IDuatrative  C«§e  related. — Another  Case  illustrating  this  Subject,  wbicb  irsa  con- 
rribnied  by  Dr,  David  I'rince.  —  Wound  of  the  Left  Carotid  Artery  and  Jugular  Win, 
hiBBCtedbr  •  PMoMrnllet,  producing  Aneurism  immediately  and  Yarls  luharquently; 
llM  Carotid  au  tied  Serai  l)ay>  after  the  Injury,  anil  Cerebral  Symptom!  were  induced 
ttsereoy;  Death  occurred  Five  Day*  afterward*:  Autopiy.  —  Dr.  Frincc'a  Comments  OB 
this  Caae.  —  How  the  Blood- supply  of  the  Brain  was  diminished.  —  Conftrqutncea  of  Mm 
Dininnhtd  l)lood-»uppl>  of  tlir  llrain.  —  A  Cat*  mentioned  by  fiulhrie  Illustrates  the 
nam*  Subject.  —  Aaottior  Cam  illuauaung  the  eama  Subject.  —  Mr.  C.  11.  Moore  on  the 
aaiM  Subject.  — On  the  Inutility  of  the  Uuntcrion  Operation  for  the  Cure  ofArterio- 
rencu  Aaeuriini. 

A  remarkable  case  of  this  affection  is  reported  in  the  "  Ameri- 
can Journal  of  the  Medical  Sciences,"  for  October,  1865,  p.  391  «t 

Case  XLYIL  — George  Clark,  private,  4th  New  Jersey  Volunteers, 
a  large  muscular  man,  in  vigorous  health,  whoso  average  weight  was 
200  lbs.,  accidentally  wounded  himself  with  the  large  blade  of  a  pocket- 
knife   in    the  inner  side  of  the  led  thigh,  about  two  inches   woondor 
below   Poupart's  ligament,  the  blade  entering  the   femoral   S^"^"* 
artery  and  rein  near  the  origin  of  the  profunda.  **bl" 

lie  recovered  rapidly,  and  resumed  his  usual  occupation  (that  of  a 
farmer)  in  a  week  after  the  receipt  of  the  injury.  He  never  experienced 
any  pain  or  difficulty  after  his  recovery,  except  a  pricking  pain  at  the 
wounded  point  upon  unusual  or  excessive  walking,  until  August,  1863 
(eight  yeans  after  the  receipt  of  the  original  wound),  when  being  in  the 
army,  his  limb  suddenly  swelled  so  as  to  measure  thirty-two  inches  in 
circumference,  as  the  result  of  hardship  and  a  long,  fatiguing  march. 
The  patient  was  transferred  in  a  few  days  to  the  Depot  Field  Hospital. 
at  Warrenton.  Va.,  where  he  suffered  excruciating  pain  in  tlio  inner 
side  of  his  thigh,  directly  over  his  former  wound  -.  this  pain  continued 
two  or  three  days  without  intermission.  From  this  hospital  he  was  sent 
to  Washington,  D.  C,  and  thence  to  the  "U.  S.  Army  General  Hospital 
at  Newark.  New  Jersey. 

When  admitted,  the  whole  limb  was  greatly  enlarged,  with  remark- 
able distension  of  the  cutaneous  veins. 

Frbnumf  6,  1864. —  Dr.  James  B.  Cutter,  of  Newark.  N.  J.,  tied  his 
external  iliac  artery  with  great  and  immediate  benefit.  The  performance 
of  the  operation  was  not  attended  with  any  difficulty,  except  an  enor- 
mous amount  of  nuprrfieiat  vtnout  hemorrhng*.  The  patient  marie  i 
good  recover,-,  the  ligature  corning  away  on  the  25th  day. 
to 
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But  the  relief  was  not  permanent  In  the  following  June  the  limb 
began  to  swell,  and  the  superficial  vein*  became  enlarged  again.  At 
the  close  of  August  the  thigh  measured  thirty-seven  inches  in  circum- 
ference at  its  largest  part,  and  the  superficial  veins  were  more  distended 
than  before  the  first  operation. 

September  1 7.  —  Dr.  Cutter  tied  his  common  iliac  artery  as  a  measure 
of  last  resort.  It  was  immediately  followed  by  great  diminution  in  the 
size  of  the  litnb,  but  the  patient  died  five  days  afterwards  of  peritonitis. 

I  have  omitted  to  slate  in  the  proper  place  that,  prior  to  the  first 
operation,  the  aneurismal  bruit  and  aneurismal  thrill  were  distinctly 
perceptible  at  the  scat  of  the  original  wound. 

At  the  autopsy  a  foramen  of  communication  between  the  femoral 
artery  and  vein  w;»s  found  near  the  origin  of  the  profunda,  the  vein  tr«tt 
vert/  much,  enlarged,  while  below  the  point  of  communication  the  artery  vat 
considerably  diminished  in  size.  The  case  seems  in  reality  to  have  been 
one  of  Aneurismal  Varix. 

Dr.  David  Prince,  of  Jacksonville,  Illinois,  has  contributed  the 
»r.  Darts  following  account,  with  a  drawing,  of  a  very  interesting 
«-»•  case  of  arterio-venous  aneurism,  involving  the  carotid 

artery  and  internal  jugular  vein,  which  was  occasioned  by  a  gun- 
shot wound.  Together  with  the  narrative,  we  lay  before  the 
reader  all  of  Dr.  Prince's  notes  and  comments  npon  this  case. 


Dm.  Da  vii.  Pmxcb'i  Cam  or  Airrxmo-vBiiorja  Asbokism. 

A  Xrlitoo't  prate  nln  flu  ofwnlnf  or*  Inch  from  (ha  median  lln».  and  Ifalhrm  tfc*  tmrt  of  Ik*  loTM, 
wbk-b  took  ■  (mail  plere  from  th»  ilil*  of  u„  nuotid  arlnrr,  ao4  pCTft>rat*d  th»  Jofaltt  win.  lodfta* 
"  r  under  lb.  »Ua  at  Uir  back  of  the  neck. 
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Case  XL  VI II.  Wound  of  the  Left  Carotid  Artery  and  Juyular  Vein, 
inflicted  by  a  Pistol-bullet,  producing  Aneurism  immediately,  and  Varix 
lubmovently.  —  The  Aneurism  bled  Seven  Days  from  the  time  of  the  Injury, 
and  the  Carotid  was  then  tied  below.—  Impairment  of  the  Cerebral  Func- 
tions greatest  on  the  Affected  Side  as  to  the  Fact,  and  on  the  Oppotite  Side 
as  to  the  Farts  below,  commenced  and  continued  till  Death  Five  Days  later, 
and  Twelve  Days  from  the  Time  of  the  Injury,  —  Upon  the  Autopsy  it  was 
found  that  the  Consistence  of  the  Corpus  Striatum  and  the  Optic  Thalamus 
of  the  Affected  Side  was  diminished.--  October  21,  1864,  William  Sloan, 
aged  about  20,  Co.  F,  146th  Illinois  Volunteers,  shot  himself  in  the 
neck  with  a  Smith  and  Wesson  pistol,  which,  as  he  stooped  over,  fell 
out  of  his  side  pocket,  nnd  striking  its  hammer  against  a  piece  of  iron, 
went  off.  The  bullet  entered  the  left  side  of  the  neck  an  inch  from  the 
median  line,  and  on  a  level  with  the  prominence  of  the  thyroid  cartilage 
(pornum  Adami). 

Half  an  hour  oiler  the  accident  there  was  considerable  swelling  be- 
hind the  wound,  the  bleeding  having  already  ceased.  On  introducing  a 
probe  the  blond  flowed  freely,  and  the  probing  was  therefore  stopped, 
when  the  blood  again  ceased  to  flow. 

October  28.  —  Seven  days  from  the  receipt  of  injury.  Amount  of 
ling  not  great;  a  very  distinct  thrill,  perceptible  to  the  touch,  and 
loud  whizzing  murmur  heard  through  the  stethoscope. 

Pressure  upon  the  carotid  artery  in  the  lower  portion  of  the  neck 
diminished  the  thrill  and  the  murmur,  rendering  it  certain  that  the 
supply  of  blood  must  be  through  the  carotid. 

A  hard  movable  substance  was  felt  behind,  just  below  the  inferior 
transverse  line  of  the  occipital  bone  upon  the  left  side,  which  was  sub- 
sequently found  to  be  the  bullet.  The  bifurcation  of  the  carotid  artery 
would  be  in  a  line  between  these  two  points. 

October  29.  —  Eight  days  from  injury.  The  wound  bled  slightly  in 
the  night ;  applied  a  ligature  to  the  carotid  in  its  lower  portion. 

The  thrill  and  the  murmur  could  still  be  perceived  in  all  parts  of  the 
tumor,  though  greatly  diminished  in  intensity. 

The  pulse,  before  the  application  of  the  ligature,  had  been  of  usual 
frequency,  but  it  had  not  been  noted  down. 

On  recovering  from  the  effects  of  the  combination  of  ether  and  chlo- 
roform administered,  the  pulse  continued  at  sixty,  the  patient  being  very 
drowsy. 

October  30.  —  Ninth  day  from  injury  and  second  from  operation, 
morning.  Has  slept  the  greater  part  of  the  time  ;  has  no  intelligence 
when  he  is  aroused ;  pulse  sixty ;  vomited  once  in  the  night ;  has  taken 
some  milk  and  some  coffee. 

Opens  the  left  eyelids  less  than  the  right,  and  raises  the  left  portion 
of  the  upper  lip  higher  than  the  right. 

Evening.  Condition  in  all  respects  the  same,  sleeping  most  of  the 
time,  but  peevish  when  aroused. 
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October  81. —  The  same  in  all  respects. 

November  1. —  Eleventh  day  from  injury  and  third  from  operation. 
Pulse  sixty,  morning,  and  fifty-six,  evening  ;  bowels  moved  from  three 
fluiildrachms  of  senna  ;  intelligent,  knows  what  is  said  in  his  bearing; 
is  unable  to  articulate  or  to  protrude  his  tongue ;  his  attempts  to  make 
known  his  wants  in  words  amount  only  to  whines  scarcely  intelligible. 
It  is  observed  that  there  is  a  partial  paralysis  of  motion  and  of  sensi- 
bility in  the  right  extremities.  The  sole  of  the  right  foot  b  insensible 
to  tickling,  while  tickling  the  sole  of  the  left  foot  induces  immediate 
withdrawal.  The  palm  of  the  right  hand,  however,  is  slightly  sensitive 
to  tickling. 

The  appetite  has  returned,  and  he  readily  cats  what  is  given  him. 

Slight  thrill  and  murmur  perceived  in  the  tumor. 

Nov*i»btr  2.  —  Pulse  fifty.  Has  ate  freely  when  aroused  for  that  pur- 
pose. It  has  not  been  seen  at  any  time  that  either  of  the  pupils  was 
dilated  or  contracted  beyond  the  ordinary  degree. 

About  noon  a  sweat  came  upon  the  right  half  of  the  body  and  not 
upon  the  left 

Novtmbtr  3.  —  Patient  died  at  three  A.  M.,  twelve  and  a  half  days 
from  the  time  of  the  injury,  and  on  the  beginning  of  the  fifth  day  from 
the  operation. 

Autopsy. —  The  ligature  was  easily  pulled  away,  cutting  across  the 
artery;  but  the  surrounding  new-formed  tissue  had  acquired  great 
firmness,  holding  the  adjoining  portions  of  the  artery  in  position.  A 
continuity  of  new-formed  reddish  material  existed  in  the  loose  areolar 
tissue,  anterior  to  the  vessels  and  between  the  sterno  mastoid  on  the 
outside,  and  the  sterno  hyoid,  sterno  thyroid,  and  the  thyroid  gland 
on  the  inner  side. 

Opposite  the  orifice  in  the  skin  made  by  the  bullet,  the  tissue,  new 
and  old,  presented  a  round  canal,  which  gave  them  the  appearance, 
when  partially  dissected,  of  a  perforated  artery. 

Behind  this  the  carotid  artery  was  found,  with  a  notch  upon  its  outer 
side  exactly  opposite  the  bifurcation  ;  and  at  a  slightly  higher  point,  the 
bullet  bad  perforated  the  jugular  vein,  and  had  passed  on  through  the 
deep  muscles  of  the  neck,  lodging  superficially. 

No  distinct  aneurisninl  sac  had  formed,  anteriority  or  laterally,  the 
infiltrated  tissues  presenting  a  solid  mass,  with  the  color  ordinarily  ex- 
isting in  lymphatic  ganglia.  Behind,  a  distinct  clot  was  inclosed  in  a 
boundary  of  a  considerable  degree  of  distinctness,  in  the  posterior  por- 
tion of  which  the  little  bullet  was  found. 

The  internal  carotid  artery  was  traced  up  into  the  hrnin,  with  refer- 
ence to  the  possible  existence  of  a  clot,  but  none  wn*  found.  The  sig- 
moid portion  of  the  artery,  upon  the  side  of  the  body  of  the  sphenoid 

ljunc  m :is  full  of  liquid  Hood,  tnd  Mumdtagorfhm  titotonrMpond' 

ing  portion  of  the  artery  of  the  other  side,  but  no  clot  was  found  either 
here  or  in  the  course  of  the  brunches  of  the  carotid  within  the  cranium. 
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The  veins  in  the  brain  and  in  its  membranes  were  everywhere  full  of 
blood. 

The  substance  of  the  corpus  callosum  and  optic  thalamus  seemed 
softer  upon  the  affected  (left)  side  thnu  upon  the  opposite. 

.V idling  abnormal  was  found  elsewhere. 

Comii/rr'UioHt,  by  Dr.  Prince.  —  The  supply  of  blood  to  the  left  side 
of  the  brain  had  been  diminished,  not  only  by  the  ligature   ^  moc,-, 
upon  the  common  carotid  artery,  but  a  drain  from  the  whole  J^""^' 
brain    had  been  actually  established,  through  the  circle  of  {?,£/"  j,'"^ 
Willis,  bx  the   returning  current   down   the  internal  carotid  >••>«». 
to  enter  the  jugular  vein,  through  the  new-formed  vurix.  made  by  the 
passage  of  the  bullet,  which  had  opened  both  these  vessels  in  immediate 
proximity  to  each  other.     While  this  condition  must  necessarily  have 
interfered    with  the  nutrition  of  the  portions   of   the   bruin   directly 
supplied  by  the  internal  carotid  artery  of  the  left  side,  the  downward 
current  must  hare  favored   the  escape   of  blood  through  the  circle  of 
Willis  from  all  the  cerebral  arteries,  diminishing  arterial  tension,  and 
thus  interfering  with  the  nutrition,  as  well  as  the  functions   CoM»-  _ 

°*  qiieiMM  of 

of  the  whole  brain,  and  producing  death  bv  the  want  of  sum*-  "»  aimin- 

r  6  "  l»u«l  blood 

cient  blood  in  the  cerebrum  for  tho  performance  of  its  func-  'apply, 
tions,  while  the  medulla  oblongata,  spinal  cord,  and  all  the  other  organs 
of  the  body,  continued    to  have  an  adequate   supply,  presenting   the 
■niqot  condition  of  the  cerebrum  bled  to  death,  while  yet  the  general 
system  retained  its  usual  vascular  supply. 

A  few  notes,  also  by  Dr.  Prince,  are  appended,  of  cases  in 
which  functional  or  organic  lesions  of  the  brain  have  followed  in- 
terruption to  an  adequate  supply  of  blood. 

Guthrie  '  quotes  from  Velpeau  a  case  in  which  the  common  carotid 
was  first  tied  nnd  then  the  internal,  on  account  of  an  iineuris-  0llthri#^ 
mal  tiiii.nr  nf  the  temple.     The  tumor  diminished  in  size,  but  ***•• 
hemorrhage  came   from    the   upper  opening  of  the   common  carotid, 
having  descended  the  external  carotid,  and  the  patient  died  hemiplegic. 
Velpeau  says  he  ought  to  have  tied  the  external  carotid  also. 

A  case  of  brain-softening  following  secondary  hemorrhage  from  the 
internal  carotid,  so  free  as  to  produce  extreme  prostration,  *°"»n^nicof 
occurred  during  the  late  War  of  the  Rebellion, 
of  blood  to  the  brain  through  the  carotid  of  the  affected  aide, 
had  previously  been  interrupted  by  a  clot,  which  had  formed  above  the 
injury  of  the  artery,  on  account  of  which  a  slough  had  occurred,  per- 
mitting an  escape  of  blood  from  below  ;  patient  dying  six  days  after 
ligature,  and  fifteen  days  from  the  injury. 

A  soldier  at  Tullahoma  received,  November  27,  1863,  a  gunshot 

»  Ommeutarut,  Und.  ed.,  Mb,  p.  2M. 
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comminuted  fracture  of  the  right  lowor  jaw,  the  wound  extending  into 
the  neck.  The  wound  suppurated  freely,  unci  nine  days  afterward  an 
exhausting  hemorrhage  occurred  from  a  slough  in  the  internal  carotid 
artery,  throwing  the  patient  into  convulsions.  The  bleeding  was  arrested 
by  pressing  into  the  wound  lint  saturated  with  a  solution  of  persulphate 
of  iron,  and  the  common  carotid  was  immediately  tied  by  Dr.  Benjamin 
Woodward,  Surgeon  Illinois  Volunteers,  assisted  by  Dr.  Pierce,  Assist- 
ant Surgeou  of  the  loOtb  N.  Y.  Volunteers.  Morphia  was  then  given 
in  quarter  grain  doses  every  hour  until  the  patient  slept,  and  after  that 
brandy  and  beef  juice. 

From  an  imperceptible  pulse  and  a  gasping  breathing,  the  patient 
rallied,  the  pulse  passing  from  a  frequency  of  one  hundred  and  twenty 
to  ninety-eight  in  a  minute. 

Six  days  from  the  bleeding  and  fifteen  from  the  date  of  injury,  the 
pulse  rose  to  one  hundred  and  twenty,  with  listlessness  of  demeanor 
and  hebetude  of  mind,  feeble  respiration,  slight  divergence  of  the  right 
eye,  anorexia,  and  death. 

Aitiopiy.  —  Every  portion  of  the  surface  of  the  dura  mater  was  found 
covered  with  lymph,  while  scrum  lined  the  inner  surface.  The  brain 
substance  was  more  pallid  upon  the  right  side  than  upon  the  left. 

A  slough  of  half  the  circumference  of  the  carotid,  and  half  an  inch  in 
length,  was  found  just  beneath  its  entrance  into  the  carotid  foramen. 
The  artery  was  occluded  by  a  clot  above  the  place  of  sloughing,  and 
also  upon  both  sides  of  the  ligature. 

There  can  be  no  doubt  of  the  connection  of  the  cerebral  lesion  with 
deficient  supply  of  blood,  while  in  the  state  of  extreme  want  of  arterial 
tension  in  the  cerebral  substance  of  the  right  side  from  the  cutting  off 
of  its  chief  supply  had  commenced  the  series  of  changes  which  would, 
if  life  had  been  more  prolonged,  have  resulted  in  white  softening. 

Upon  this  subject  C.  H.  Moore,  Esq.,  Surgeou  to  the  Middlesex  Hos- 
Mr.  Mow*  pital,  London,1  speaking  of  gangrene  as  a  result  of  ligature  of 
jwt.  arteries,  says  of  the  brain  after  ligature  of  the  carotid  artery, 

"  Gangrene  shows  itself  principally  in  the  form  of  softening  of  the  brain. 
The  external  parts  of  the  head  and  neck  are  never,  as  it  seems,  affected 
with  gangrene,  a  fact  which  is  readily  accounted  for  by  the  liberal 
supply  and  free  anastomosis  of  the  vessels  of  the  face  and  neck.  The 
anastomoses  in  the  brain  are  indeed  even  more  abundant,  but  then  the 
brain  uppcars  to  be  more  in  want  of  an  equable  and  constant  supply, 
and  to  tolerate  badly  the  withdrawal,  even  for  a  short  time,  of  so  large 
a  quantity  of  blood  as  is  brought  by  the  carotid  artery.  Twelve  of  the 
fifty-four  cases  in  Dr.  Nonas'  table  seem  to  have  died  from  some 
symptoms  rcfornble  to  the  brain,  which,  however,  are  very  variously 
stated  —  convulsions,  apoplexy,  and  inflammation  of  the  brain  being 
the  more  common  headings.     It  may  be  allowed  us  to  doubt,  in  the 
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absence  of  more  exact  information,  whether  this  inflammation  was  not, 
in  most  cases  at  any  rate,  atrophic  softening." 

The  history  of  these  two  cases  of  arterio-venous  aneurism  goes 
to  show  the  inutility  of  the  Hunterian  operation  for  the  Inutmtr  <* 
cure  of  that  disorder.     Both  of  them,  however,  are  in-  ^SSm** 
teresting  and   important  in  other  respects,  which  it  is  ?£^j~ 
scarcely  necessary  to  consume  further  time  in  pointing  •n«,uta' 
out. 


Penetrating  Woundi  of  the  Heart  Jo  not  always  prov*  speedily  fatal.  —  Dupuytren's  Cases 
referred  lo.  —  One  of  them  survived  (lie  Injury  several  Hours.  —  Another  Twenty -five 
Days.  —  Another  Three  Days.  —  Another  Eight  Days.  —  And  Another  died  on  tha 
Twelfth  Day.  —  Effect  of  Acupuncture  of  the  Heart  in  Cues  of  Cholera.  —  That  Gunshot 
Wound*  of  the  Heart  are  not  always  immediately  fatal  b  proved  by  the  Surgical  Ex- 
perience of  the  Lute  War.  —  Four  Specimen*  of  this  Lesion  preserved  iu  our  Army  Med- 
ical Miim'uui. —  Rut  generally  Gunrdiot  Woundi  of  the  Heart  prove  quickly  fatal.  —  An 
Illustrative  Cose.  —  Gunshot  Wound  perforating  the  Aorta  near  its  Origin,  and  the  Right 
Auricle  of  the  Heart;  Death  was  instantly  produced;  Autopsy.  —  An  Illustrative  Cass 
which  occurred  in  the  Practice  of  Prof.  Caniochan.  —  Penetrating  Gunshot  Wound  of  the 
Heart;  Lite  protracted  lor  Klrvrn  Days,  Bullet  found  cinhvdilcd  anil  encysted  in  the 
Substance  of  the  Heart  at  the  Septum  Ycutriculorumi  Wound  of  Heart  healed;  Death 
resulted  from  Pericarditis.  — Dr.  Purple' a  Monograph  on  Wounds  of  the  Heart  referred 
to.  —  It  contains  a  Summary  of  Twelve  Cases  of  Gunshot  Injury  of  that  Organ,  in  which 
the  Patients  survived  from  Forty-four  Hours  to  Six  Years.  —  A  i '«  uinl  Wound 

of  the  Bare  of  llio  Eight  Ventricle  of  the  Heart  inflicted  with  the  Blade  of  a  Pocket  i 
Death  ou  the  Seventeenth  Day  from  Pneumonia;  Wound  of  the  Heart  closed;  Itrportof 
the  Cose  communicated  to  Prof.  Hamilton  by  Dr.  J.  P.  Wallace,  late  Acting  Assisting 
Surgeon  17.  S.  Army.  —  Punctured  Wounds  of  the  Heart  usually  prove  quickly  fatal,  but 
generally  not  quite  so  quickly  as  Gunshot  Wounds  of  that  Organ.  —  Dr.  Eve  mentions 
Two  Cases  of  Punctured  Woundi  of  the  Heart  in  which  Recovery  took  place.  —  No  Casa 
of  Heart- wound  was  treated  in.  the  British  Army  during  the  Crimean  War. 
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Penetrating  wounds  of  the  heart,  occurring  in  the  human  sub- 
ject, generally  prove  fatal,  either  instantly,  or  after  the 
lapse  of  a  very  brief  space  of  time.  But  these  wounds  of 
the  great  central  organ  for  the  circulation  of  the  blood, 
do  not,  in  all  eaten,  thut  quickly  destroy  the  Unci  of  Omr 
For  example,  Dupuytren  has  given  a  detailed  account  of 
three  coses  which  he  had  seen,  wherein  life  was  pro- 
longed for  a  period  varying  from  several  hours  to  twenty- 
five  days.  Case  I.  was  that  of  the  Due  de  Rerri,  who 
was  assassinated,  as  he  was  leaving  the  opera,  with  a  dagger,  which 
traversed  the  right  auricle  of  the  heart.  He  survived  several 
Tw.otj-o.rs  hours.  Case  II.  was  that  of  a  man,  aged  40,  and  laboring 
d*7*"  under  a  suicidal  monomania,  who  attempted  self-destruc- 

tion by  cutting  off"  his  penis  close  to  its  root,  and  by  wounding 
both  ventricles  of  his  heart  with  a  saddler's  needle.  He  lived 
twenty-five  days.  Case  III.  was  that  of  a  man,  aged  30, 
who  stabbed  himself  in  the  precordial  region  in  such  a 
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way  ax  to  penetrate  the  left  ventricle  of  the  heart,  three  times. 
He  did  not  die  till  three  days  afterwards. 

Dupuytrcn  also  says :  "  In  my  lectures  on  gunshot  wounds,  I 
hare  narrated  the  case  of  a  man  named  Geray,  in  whom 
the  left  ventricle  of  the  heart  was  pierced  to  the  extent 
of  three  and  a  half  lines  ;  but  who,  nevertheless,  survived  for  eight 
days,  and  would  probably  have  recovered,  had  not  softening  of  Ac 
left  hemisphere  of  the  brain  supervened."  He  also  mentions  a 
case  of  laceration  of  the  [icricanlium,  accompanied  by  DW  OQ  lb, 
penetrating  wound  of  the  right  ventricle  of  the  heart,  '■•utll'to'- 

I  occasioned  by  a  fragment  of  a  fractured  sternum,  wherein  death 
did  not  ensue  until  the  twelfth  day. 
Furthermore,  he  remarks  dial  Mr.  Searle  tried  acupuncture  of 
the  heart,  at  Warsaw,  in  cases  of  cholera  ;  and  the  intro-  tUvfaa^, 
duction  of  the  needle  was  accompanied  by  scarcely  any  t^Lc?" 
pain,  and  followed  neither  by  extravasation  of  blood,  nor  olKI,,t* 
inflammation.1 

That  ewn  gunshot  wounds  of  the  heart  are  not  always  instantly 

t fatal  has  been  abundantly  proved  by  the  experience  of  Kip,^,,,, 
American  surgeons,  especially  during  the  recent  war.    It  ofUUwm* 
is  stated  in  Circular  No.  6  that,  "  four  cases  are  recorded  of  gun- 
slmt  winiruli  i if  tin-  heart,  that  came  under  treatment..     The  speci- 
mens from  these  four  cases  are  preserved  in  the  Army   Fouff|Wcl. 
Medical  Museum.     The  patient  that  lived  longest  after  a  J^'J.,. 
gunshot  wound  of  the  heart,  survived  twelve  hours.     In  MopOTim' 
this  ease  a  small  pistol-shot  entered  the  loft  ventricle,  and  passed 
out  through  the  right  auricle."  s 

But  the  reader  should  not  forget  that  in  a  very  large  majority  of 
the  cases  of  gunshot  wounds  of  the  heart,  the  patient  dies   Ouwniiy 
either  instantly  or  nearly  so ;  and  that  the  prolongation  r/fcta?." 
of  life,  under  such  circumstances,  is  a  matter  of  unfrcquent  occur- 
rence. 


The  following  case,  which  occurred  in  the  author's  practice, 
affords  an  example  of  what  usually  happens  when  the  heart  ham 
been  traversed  by  a  gunshot  projectile. 

Case  XLIX.     Gutuhot  Wound  perforating  the  Aorta  near  its  Origin, 

•  and  the  Right  Auricle   of  the   Heart;  Death  was  instantly  produced; 
Autopsy.  —  On  tho  morning  of  June  20th,  a  middle-aged  man,  named 

>  ViJt  Dupuvtren  on  Lavni  of  the  VaKvlar  Sf/ttem,  etc-,  p.  105  <t  i«y.,  London,  18M, 
Srtotaun  Soc  ed. 
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John  Scully,  iru  accidentally  shot  in  the  chest,  with  a  Coil's  nary 
revolver,  which  was  in  the  hauds  of  a  puwnbroker,  to  whom  he  had 
offered  it  as  a  pledge,  with  the  statement  that  it  was  not  loaded.  He 
was  standing  up  in  front  of  and  facing  the  pawnbroker  when  the  wound 
was  inflicted,  and  instantly  fell  down  dead. 

A  little  after  twelve  o'clock,  noon,  the  author  made  an  autopsy. 
There  was  a  gunshot  wound,  such  as  would  be  made  by  a  pistol-bullet, 
upon  his  breast,  to  the  left,  of  the  median  line,  near  where  the  cartilage 
of  (lie  third  rib  in  joined  to  the  sternum.  Some  blood  was  flowing  from 
the  wound.  On  exploring  the  track  of  said  wound  it  was  found  that  it 
passed  through  said  cartilage,  that  it  grazed  the  anterior  margin  of  the 
Bill  pttton-  left  lung,  that  it  perforated  the  aorta  near  the  semilunar  valves, 
itchourui*.  that  it  also  perforated  the  right  auricle  of  the  heart,  and  pass- 
ing onwards,  became  lost.  The  pericardium  was  filled  with  coagulated 
blood.  There  was  a  considerable  quantity  of  cxtravasated  blood  in  the 
pleural  cavities.  The  course  of  the  ball  appears  to  have  been  altered 
somewhat  by  grazing  the  lung.  It  seems  to  have  been  reflected  down- 
wards and  to  the  right  thereby. 

In  the  next  case  a  pistol-ball  buried  itself  in  the  muscular  sub- 
vnr.cm*.  stance  of  the  heart,  where  it  became  encysted,  and  the 
ei»u'»etM.  wound  over  it  united.  The  patient  died  after  eleven 
days,  of  pericarditis. 

Case  L.  Penetrating  Gunshot  Wound  of  the  Heart;  Lift  ■protracted 
for  Eleven  Days ;  Bullet  found  embedded  and  encysted  in  the  Substance  of 
the  Heart  at  the  Septum  Ventrieulorum ;  Wound  of  Heart  healed ;  Death 
resulted  from  Pericarditis  ;  case  reported  by  Prof.  Camochan.  —  On  the 
27th  of  February,  1855,  I  was  called  in  consultation  to  see 
'William  Poole,  aged  33  years,  of  unusually  athletic  form  and 
muscular  development,  who  had  been  wounded  two  days  previously  in 
an  affray  with  fire-arms.  He  had  received  a  bullet-wound  in  the  outer 
aspect  of  the  right  thigh,  two  inches  above  the  upper  border  of  the 
patella.  The  wound,  however,  which  created  alarm  among  his  friends, 
was  situated  upon  the  anterior  wall  of  the  thorax,  about  three  quarters 
of  an  inch  to  the  left  of  the  mesial  line,  and  about  half  an  inch  below 
a  line  drawn  across  the  chest,  from  one  nipple  to  the  other.  A  bullet 
probe  could  bo  passed  slantingly  from  right  to  left,  along  the  track  of 
the  wound,  for  about  an  inch.  At  this  depth,  the  probe  was  arrested, 
and  it  was  not  thought  expedient  to  use  force  in  making  further  explo- 
ration. Poole  received  his  wounds  during  a  deliberate  onslaught  made 
on  him  by  some  five  or  six  persons,  armed  with  Colt's  revolvers.  The 
first  ball  took  effect  on  his  right  thigh,  and  brought  him  to  the  ground. 
While  thus  prostrate,  another  assailant  placed  the  muzzle  of  a  pistol 
close  to  his  chest,  and  discharged  its  contents.  He  Immediately  jumped 
up,  and  reeling  towards  a  door,  rested,  as  if  stunned,  against  it  for  sup- 
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port,  during  some  minutes.  He  then  fell,  exclaiming  that  he  was  dying, 
and  remained  senseless,  cold,  almost  pulseless,  and  apparently  moribund, 
for  about  four  hours.  From  this  condition  ho  rallied,  and  became  so 
fre*  from  the  usual  symptoms  of  severe  injury,  that  his  medico!  adviser. 
Dr.  Putnam,  considered  that  the  ball  had  really  not  penetrated  into  the 
thoracic  cavity,  and  my  opinion  was  sought  to  corroborate  or  dispel  this 
favorable  view  of  the  case. 

I  found  him  sitting  up  in  bed,  his  back  resting  on  pillows  as  a  sup- 
port, apparently  at  ease,  and  conversing  with  numerous  acquaintances, 
who  had  come  to  visit  bitn.  Mis  countenance  exhibited  no  expression 
of  anxiety,  and  he  answered  placidly  and  without  effort  the  questions  1 
put  to  him.  His  pulse  was  eighty,  the  respiration  easy,  the  surface  of 
the  body  normal  in  temperature  and  moisU  The  stethoscope  revealed 
the  existence  of  no  difficulty  in  the  respiratory  passages,  and  the  nor- 
mal Titk-Tac  of  the  heart  bent  with  healthy  precision.  There  were  no 
signs  of  inflammation  or  of  effusion  into  the  pericardium. 

With  such  freedom  from  morbid  symptoms,  I  wns  disposed  to  concur 
with  his  medical  adviser  in  auguring  favorably  of  the  case ;  for  AJwBie.  „,. 
although  it  might  be  inferred  from  the  external  churactcr  of    ww'**"* 
the  wound,  that  the  ball  had  passed  somewhere  into  the  cavity  •«»»»«•• 
of  the  chest,  it  was  not  impossible  that  it  had  become  lodged  in  some 
position  where  it  remained  innocuous. 

The  previous  treatment  had  been  gently  antiphlogistic ;  mild  ape- 
rients, diaphoretics,  acidulated  drinks,  and  low  diet.  The  consultation 
resulted  in  the  continuation  of  a  similar  mode  of  treatment,  with  the 
injunction  that  he  should  be  kept  in  a  state  of  absolute  bodily  rest  and 
free  from  every  cause  of  mental  excitement,  as  I  felt  far  from  certain 
that  he  had  not  sustained  mortal  injury. 

The  symptoms  in  Poole's  ease  illustrate  in  a  remarkable  degree  some 
of  the  peculiarities  of  wounds  of  the  heart,  and  also  the  assertion  made 
by  Harvey,  that  the  heart  is  not  very  sensible.  I  am  informed  by  Dr. 
Putnam,  who  saw  him  at  one  o'clock  on  the  morning  of  the  25th,  about 
fifteen  minutes  after  the  wound  was  received,  that  the  patient  was  at 
first  nearly  pulseless,  was  insensible,  and  that  respiration  was  performed 
with  great  difficulty.  In  this  condition, laboring  also  under  the  ordinary 
signs  of  shock  to  the  system  from  a  gunshot  wound,  he  continued  for 
about  four  hours,  before  any  signs  of  reaction  were  manifested.  Vomit- 
ing now  occurred ;  this  was  followed  by  increased  action  of  the  heart, 
and  sensibility  gradually  returned. 

During  the  same  day  (25th)  he  continued  improving,  and  on  the  even- 
ing visit,  the  pulse  beat  eighty-four.     The  skin  was  moist  and  natural, 
tongue  healthy,  with  no  unfavorable  symptoms  otherwise.    No  external 
irrlisigc  had  occurred  from  the  wound,  nor  had  any  evidences  of 
internal  hemorrhage  been  evinced  by  vomiting  or  expectoration. 

Monday,  26.  —  The  wound  was  examined  more  particularly,  and  no 
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traces  of  tie  ballet  could  be  found,  nor  any  special  indications  man- 
ifested of  its  presence  in  the  cavity  of  the  thorax.  Symptoms  about  the 
same. 

Tuesday,  27.  —  1  saw  the  patient  for  the  first  time,  and  found  him  In 
the  favorable  condition  already  stated. 

Wecbusdag,  28.  —  Complained  of  slight  headache ;  pulse  eighty-six ; 
bowels  not  having  been  moved,  a  gentle  aperient  was  ordered,  by  which 
the  pain  in  the  head  was  relieved.  At  times  the  patient  complained  of 
transient  and  slight  pain  about  the  region  of  the  heart. 

Thnrtday,  Martk  1.  —  Was  called  in  to  see  patient  a  second  time. 
Had  slept  well ;  pulse  eighty ;  respiration  natural ;  appetite  good  -,  skin 
moist ;  action  of  the  heart  natural.  He  stated  that  he  felt  no  pain  or 
unpleasant  symptom  except  weakness,  remarking,  however,  that  he 
felt  well  enough  to  go  out. 

Friday,  2.  —  The  patient  perfectly  comfortable ;  pulse  eightv-twn. 

Saturday,  <1.  —  Patient  so  well  that,  upon  visiting  him,  for  the  third 
time,  by  request,  he  was  found  receiving  his  friends,  and,  contrary  to 
previous  injunctions,  conversing  freely  with  them.     Enjoined  repose. 

Sunday,  4. —  No  untoward  sign  connected  with  either  the  functions 
of  circulation  or  respiration.  During  the  day  he  received,  against 
positive  orders,  the  visits  of  more  than  a  hundred  people,  with  whom 
he  conversed.     His  own  statement  was  that  he  felt  quite  well. 

Monday,  5.  —  Dr.  Putnam  was  sent  for  early  in  the  morning.  At 
eight  o'clock,  a.  m.,  the  patient  was  found  in  a  high  state  of  irritability ; 
pulse  one  hundred  and  twenty  ;  skin  hot  and  dry,  and  complains  of  pain 
generally;  respiration  troubled  and  more  frequent  An  aperient  was 
ordered,  by  which  the  symptoms  were  much  alleviated. 

Tuesday,  6. —  Was  again  requested  to  see  patient.  Pulse  one  hun- 
dred :  countenance  anxious ;  the  adtiatao  tinged  yellow :  complained  of 
debility,  but  said  he  had  no  pain  about  the  heart :  signs  of  effusion. 

Wedntiday,  7.  —  Passed  a  restless  night,  notwithstanding  the  admin- 
istration of  an  anodyne;  pulse  one  hundred  and  twenty;  countenance 
more  anxious;  respiration  much  troubled;  inability  to  remain  in  the 
recumbent  posture  ;  symptoms  gradually  becoming  more  grave. 

At  two  o'clock,  Thursday  morning,  his  attending  physician  was  toot 
for.  The  patient  was  now  rapidly  sinking  ;  pulse  almost  imperceptible, 
and  with  difficulty  counted ;  respiration  short,  frequent,  and  difficult ; 
nw  aft«r  extremities  cold  ;  countenance  pallid  and  hippocratic.  From 
•ima  <uj».  jjjjj  ^me  jje  cojjtJHued  fa  ginj^ g^d  expired,  without  a  struggle, 
at  five  o'clock. 

Autopty  seven  hours  after  death.  —  The  body  was  in  a  state  of  perfect 
preservation,  and  showed  a  powerful  and  well  developed  organization. 

The  surface  of  the  body  presented   three  orifices  of  gunshot  wounds ; 
two  on  the  external  side  of  the  thich,  a  short  distunce  above 

AtiKoyrj.  ° 

the  patella,  by  which,  apparently,  a  ball  had  made  its  entrance 
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and  exit,  respectively ;  nod  one  on  the  anterior  aspect  of  the  chest, 
three  quarters  of  an  inch  to  the  left  of  the  median  line,  and  about  half 
an  inch  below  a  line  drawn  across  the  chest  from  one  nipple  to  the 
other.  The  examination  revealed  that  all  the  organs  of  the  body  were 
in  m  healthy  condition. 

The  sternum  and  cartilages  of  the  ribs  having  been  partially  elevated, 
a  bullet  probe  could  be  passed  without  difficulty,  slanting  from  right  to 
left,  through  the  wall  of  the  thorax,  at  the  place  of  junction  of  the  car- 
tilages of  the  fifth  and  sixth  ribs  with  the  margin  of  the  sternum. 

The  sternum  being  completely  elevated,  the  pericardium  was  seen  to 
be  much  distended,  and  on  its  surface,  in  continuation  with  the  external 
wound,  was  observed  a  rough  spot,  which  proved  to  be  an  opening  into 
the  cavity  of  the  pericardium,  thiuly  closed  by  the  exudadon  of  plastic 
material. 

The  right  and  left  cavities  of  the  pleura  were  free  from  effusion,  and 
the  lung  on  each  side  was  in  a  sound  condition.  The  pericardium  was 
found  filled  with  serous  fluid,  tinged  with  blood,  and  was  so  much  dis- 
tended that  it  encroached  very  much  upon  the  lungs  on  both  sides. 
Upon  opening  the  sac  of  the  pericardium,  and  removing  a  large  quantity 
of  serous  fluid,  the  external  surface  of  the  heart  and  the  serous  lining 
of  the  pericardium  were  both  found  to  be  entirely  covered  with  plastic 
exudation,  presenting  all  over  signs  of  high  inflammatory  action.  A 
cursory  examination  of  the  heart  in  position  did  not  disclose  the  pres- 
ence of  any  foreign  body.  It  was  afterwards  taken  out,  and  upon  a 
careful  examination,  a  bullet  one  inch  in  circumference  was  found  en- 
veloped in  a  delicate  cyst,  and  embedded,  to  the  depth  of  a  BnItat  l0 
quarter  of  an  inch,  in  the  muscular  tissue  of  the  septum,  ^l,1"/,^ 
between  the  right  and  left  ventricles,  about  midway  between  Me>m- 
the  apex  of  the  heart  and  the  base  of  the  ventricles.  Its  locality  was 
only  indicated  by  the  sense  of  touch,  for  as  the  wound  had  entirely 
cicatrized,  there  was  no  outward  visible  sign  of  its  presence.  Obviously, 
the  cause  of  death  was  inflammation  of  the  pericardium  and  heart,  and 
its  results. 

This  case  is  one  to  be  added  to  the  few  already  on  authentic 
record,  showing  that  penetrating  wounds  of  the  heart  arc  not 
always  immediately  mortal. 

It  baa,  moreover,  peculiar  features  which  will  render  it  remark- 
able in  the  annals  of  surgical  pathology. 

Several  cases  are  mentioned  in  which  patients  have  survived  one 
or  more  days  the  effects  of  penetrating  and  non-penetrating  wounds 
of  the  heart,  inflicted  by  cutting  instruments,  and  also  of  non- 
penetrating wounds  inflicted  by  gumhoi. 

But  the  peculiarity  of  this  case  is,  that  although  the  wound  was 
a  penetrating  gunshot  wound,  leaving  the  ball  deeply  buried  in 
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the  tissue  of  the  heart,  the  patient  survived  for  a  period  of  time  so 
long  as  to  encourage  the  hope  of  recovery. 

The  position  of  the  ball  discriminates  the  case  from  that  men- 

i^tp^       tioned  by  the  French  surgeon,   Latour,  where  the  ball 

had  not  penetrated  deeply  into  the  heart,  but  rested  on 

its  surface,  partially  encroaching  upon  the  muscular  wall  of  the 

heart,  and  enfolded  partly  by  the  pericardium. 

The  autopsy  of  this  case  also  revealed  that  the  wound  of  the 
heart  was  not  only  closed  and  cicatrized,  but  that  a  cyst  was  in 
process  of  formation  around  the  ball. 

By  this  case,  also,  it  is  established,  that  hemorrhage  is  n 
necessarily  a  consequence  of  a  gunshot  wound  of  the  heart ;  fur 
the  serum  found  in  the  pericardium  was  merely  tinged  with  blood, 
and  there  was  no  coagulum.  The  absence  of  hemor- 
rhage may  be  accounted  for  by  the  conical  shape  of  the 
ball,  and  by  its  direction,  two  circumstances  which  favored  its 
passage  between  the  muscular  fibres  of  the  superficial  layer  of  the 
heart,  without  severing  them,  and  caused  it  to  rest  slantingly 
behind  the  anterior  coronary  artery,  without  wounding  it.1 

Dr.  S.  S.  Purple,  of  Now  York,  in  an  excellent  monograph  00 
vr  porpu-,  *'  Wounds  of  the  Heart,"  has  furnished  a  resume"  of  twi 
TmiracaMiL  raws  of  gunthot  injuries  of  this  organ,  in  which  the 
iron  foft;  patients  survived  the  accident  a  considerable  length  of 
;•»«.  "  time,  the  periods  ranging  from  forty-four  hours  to  six 
years.  In  one  of  these  examples,  the  patient  having  died  on  the 
sixty-seventh  day,  three  shot  were  found  lying  loose  in  the  right 
ventricle,  and  two  in  the  right  auricle.  The  wounds  had  cica- 
trized. Another  man  is  declared  to  have  lived  ten  weeks  with  a 
musket  ball  in  the  cavity  of  the  left  ventricle.  Tho  patient  re- 
ported by  Malle,  lived  forty-seven  days  with  a  piece  of  wood 
transfixing  the  left  ventricle  and  projecting  fairly  into  the  right; 
and  Davis  has  recorded  a  similar  case,  the  result  of  a  gunshot  ac- 
cident also,  in  which  a  stick,  three  inches  long,  remained  thirty- 
seven  days  in  the  right  ventricle  before  it  caused  death.2 

Casb  LI.  Punctured  Wound  of  tht  Bate  of  the  Right  Ventricle  of  Out 
Heart,  inflicted  with  the  Blade  of  a  Pocket-knife  ;  Death  on  the  Seventeenth 
Day  from  Pneumonia  ;  Wound  of  the  Heart  closed;  report  of  the  case 
communicated  to  Prof  Hamilton  by  Dr.  J.  P.  Wallace,  late  Acting 
Assistant   LSurgeon  U.  S.  Army.  —  In   February,    1866,   private  

l  Vide  American  AfuHcnt  Monthly,  Apri)  18.15.     The  foregoing  account  of  this  interesting 
cut  bu  been  conmlcranly  (bridged  from  l'rof.  Oartiocliam's  excellent  report  of  it. 
»  Vide  S.  T.  Journal  of  Midieint,  May  1865;  also  Hamilton'*  Military  Strgerg,  p.  *»J. 
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Walker,  a  police  detective  for  Brigadier-general  Speed  S.  Fry.  com- 
manding post  at  Camp  Nelson,  Ky.,  became  engaged  in  a  quarrel  with 
one  Joseph  Nichols  of  tlwt  place,  which  resulted  in  the  stabbing  of  the 
former  between  the  third  and  fourth  ribs,  near  the  sternum.  The  wound 
wms  aimed  to  be  inflicted  on  the  jugular  vein,  but  owing  to  the  sudden 
spring  backwards,  by  way  of  avoiding  the  knife,  that  point  was  missed, 
and  the  thorax  received  the  weapon. 

The  instrument  used  was  a  pocket-knife,  the  blade  of  which  was  about 
three  inches  long,  quite  narrow,  and  slightly  curved  at  the  suhb#d»iui 
point    He  fell  instantly,  and  exclaimed,  *  I  am  stabbed."  kni&. 

He  was  carried  to  a  house  near  by,  and  surgical  aid  summoned.     He 

was  found  by  Acting  Assistant  Surgeon  H ,  greatly  edited  and  very 

restless.  His  countenance  was  pale,  and  expressive  of  deep  anxiety. 
The  respiration  was  hurried,  and  the  pulse  scarcely  to  be  counted.  Some 
pain  existed  in  the  vicinity  of  die  wound.  As  an  evidence  of  fright, 
his  bed  and  body  were  completely  besmeared  with  faces,  involuntarily 
pawed  at  the  time  of  receiving  the  wound. 

The  length  of  the  wound  was  about  half  an  inch.  There  was  but 
little  hemorrhage,  no  more  than  would  ordinarily  result  from  a  flesh 
wound  of  the  same  dimensions. 

The  following  morning  I  saw  the  case  with  Drs.  II.  and  It.,  and  found 
him  in  a  condition  but  little  changed  from  that  of  the  evening  pre- 
vious. The  anxious  expression  of  his  countenance  was  particularly 
marked.  He  was  constantly  tossing  from  side  to  side  in  his  bed,  and 
whfn  asked  if  he  suffered  any  pain,  replied.  "  No,  not  much  ;  but  I  have 
such  a  queer  feeling  here  "  (placing  his  hand,  at  the  same  time,  over 
the  region  of  the  heart).  The  pulse  was  about  the  same  as  at  the  first 
visit,  possibly  not  so  frequent. 

A  stimulating  treatment  was  recommended  by  Drs.  H.  and   R^  to 

which  I  dissented,  believing  depressent  remedies  more  suitable.     I  was 

overruled,  however,  and  brandy  and  paregoric  were  consequently  ad- 

tered  at  regular  intervals.     Anodynes  were  given  at  night  to  insure 

deep.     Pneumonia  was  rapidly  developed  in  the  left  lung,  and  subse- 

lbc  right. 

On  the  fifth  day,  while  auscultating  the  chest,  a  peculiar  sound  was 
observed  in  the  immediate  vicinity  of  the  wound.  It  appeared 
as  though  there  was  fluid  being  forcibly  thrown  against  the 
walls  of  the  chest  in  a  small  stream.  A  peculiar  whizzing  sound  was 
heard  also.  It  was  not  as  one  continuous  stream,  but  was  distinctly  in- 
terrupted. These  interruptions  were  observed  to  occur  with  the  rclaxa- 
uf  the  heart,  or.  in  other  words,  the  pulsations  were  synchronous 
with  the  action  of  the  heart  In  a  short  time  a  small  tumor  pni^fc- 
was  formed  on  the  surface  of  the  chest,  not  larger  in  diameter  «"•"■»• 
than  the  finger-nail.  It  was  watched  for  several  days  with  a  mixed 
feeling  of  curiosity  and  fear.    It  was  curious  from  its  inexplicable  nuture, 
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and  fearful  as  to  its  results,  for  it  was  gradually  graving  larger,  and  the 
pulsations  stronger. 

Iu  regular  pulsations,  its  fixed  position,  its  peculiar  thrill,  its  receding 
and  returning  as  the  band  is  pressed  upon  or  withdrawn  from  it,  and  its 
isochronous  action  with  that  of  the  heart,  spoke  boldly  of  its  ancurisnial 
nature ;  yet  from  what  source  this  aneurism  came,  was  a  question  which 
not  a  little  exercised  the  minds  of  all  present  Could  it  be  from  the  as- 
cending aorta,  or  from  its  arch  ?  The  relation  of  this  vessel  and  the  tumor 
would  not  admit  of  such  a  conclusion,  the  tumor  being  on  the  left  side  of 
the  chest  and  below  the  origin  of  the  aorta,  whereas  iu  aneurism  of  that 
vessel  the  tumor  is  felt  on  the  right  of  the  sternum,  and  above  the  posi- 
tion occupied  by  the  present  tumor.  In  the  arch  of  the  aorta  it  is  felt 
in  the  neck,  just  above  the  manubrium.  Again :  was  it  a  wound  of  the 
heart  ?  The  symptoms  certainly  pointed  to  such  a  diagnosis ;  but  could 
wc  suppose  the  central  organ  of  the  circulation  to  have  been  penetrated 
and  at  every  pulsation  sending  forth  a  jet  of  blood,  and  yet  the  patient 
continue  to  survive  ?  This  in  itself  looked  unreasonable,  and  we  were 
compelled  to  acknowledge  our  inability  to  unravel  its  bidden  source. 
During  all  this  time  the  pneumonia  had  been  rapidly  progressing, 
and  the  left  chest  becoming  filled  with  fluid.  Dullness  existed 
over  the  whole  of  the  left  side  of  the  thorax.  The  heart  was 
gradually  becoming  pushed  to  the  right  Its  sounds  were  now  better 
heard  beneath  the  sternum. 

On  the  ninth  day  the  characteristic  symptom*  of  the  tumor  were  ob- 
served to  be  less  marked.  It  was  smaller,  and  the  pulsations  diuiin- 
utmpfmr-  ished  in  force.  The  tenth  day  showed  evident  signs  of  its 
En  rapid  diminution,  and  the  eleventh  day  announced  its  entire 

disappearance. 

The  effusion  of  fluids  into  the  thoracic  cavity  of  the  left  side  was 
steadily  becoming  increased.  The  lung  was  very  much  compressed 
from  its  presence,  as  shown  by  the  exceedingly  difficult  respiration. 
This  no  doubt  was  increased  by  the  pneumonia  of  both  lungs.  The 
patient  was  much  debilitated.  The  pulse  was  quite  small  and  rather 
frequent  The  pulsations  were  irregular,  some  stronger  and  fuller  than 
others.  Upon  applying  the  hand  over  the  heart  its  action  was  observed 
to  be  labored,  as  though  it  was  performing  more  work  than  was  its 
habit  It  was  now  distinctly  heard  and  felt  on  the  right  of  the  sternum. 
SmiiTitoT™  *^n's  COD^'t'on  °f  things  continued  to  exist  until  the  seven- 
teenth day,  when  the  patient  expired. 
Autopiy.  —  The  thorax  was  opened  by  separating  the  costal  cartilages 
on  the  one  side  from  the  ribs,  and  turning  the  sternum  downwards. 
Upflh  attempting  to  raise  the  sternum,  however,  a  hindrance  was  en- 
countered in  the  shape  of  a  uniform  adhesion  of  the  pericardium,  and 
pulmonary  pleura,  to  nearly  the  whole  length  of  the  sternum.  In  the 
excessive  inflammation  present  the  two  membranes  had  become  firmly 
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united,  so  that  the  heart  was  drawn  in  immediate  apposition  to  the  wall 
of  the  thorax.  These  adhesions  were  cut  through,  and  the  sternum 
raised.  Upon  the  inner  wall  of  the  chest,  between  the  third  and  fourth 
costal  cartilages  and  hugging  the  sternum,  was  observed  a  depression, 
which,  upon  examination,  was  found  to  lie  in  a  tccmingty  fibroid  struc- 
ture, of  about  three  fourths  of  an  inch  in  diameter.  By  introducing  the 
handle  of  the  scalpel  between  this  body  and  the  intercostal  space,  it 
was  readily  dislodged  from  its  resting-place.  It  was  of  a  concavo-con- 
tex  shape,  and  had  been  cut  through  while  engaged  in  severing  the 
membranous  adhesions  from  the  sternum.  At  the  same  time,  a  wound 
of  the  right  ventricle  of  the  heart  was  seen  near  its  base.  By  wound  of 
turning  down  the  sternum,  the  depression  in  the  third  costal  ei£ 
space  was  observed  to  exactly  cover  the  wound  of  the  heart.  The 
wound  on  the  exterior  of  the  ventricle  was  yet  ununited,  and  had  the 
appearance  of  an  old  cut  This  was  plainly  seen  by  making  a  fresh 
incision  nnd  comparing  the  two.  A  probe  was  then  introduced  into 
the  wound,  but  it  was  soon  obstructed.  It  would  not  pass  into  the 
wound  by  gentle  pressure.  Upon  opening  the  ventricle  there  was  but 
little,  if  any,  appearance  of  a  cicatrix.  The  heart  was  turned  trans- 
versely to  the  right,  and  occupied  a  higher  position  than  was  natural. 
Clots  of  dark-colored  blood  were  found  in  its  cavities. 

The  left  lung  was  partially  destroyed  by  inflammation,  so  much  so 
that  some  of  the  medium-sized  bronchi  were  seen  projecting  through 
the  pulmonary  tissue.  The  pleural  cavity  of  this  side  was  filled  with  a 
scro-sanguinolcnt  fluid,  mixed  with  pus.  Indeed,  it  was  so  abundant  as 
to  cause  the  intercostal  spaces  —  prior  to  death  —  to  protrude  beyond 
the  level  of  the  ribs. 

Here,  then,  in  the  post-mortem  examination,  we  had  made  clear  to  us 
what  before  death  was  a  mystery.  What  then  appeared  as  "  in  itself 
unreasonable,"  now  was  proved  a  reality.  The  pulsating  tumor  was 
caused  by  a  wound  of  the  heart  communicating  with  the  right  ventricle. 
Although  the  wound  did  not,  after  death,  extend  entirely  through  the 
wall  of  the  ventricle,  yet,  that  it  had  previously  done  so,  there  could  lie 
no  doubt  The  correspondence  in  position  of  the  wound  of  the  heart 
and  the  pulsating  tumor,  the  disappearance  of  the  tumor  six  days 
previous  to  dissolution,  the  failure  to  find  in  the  aortn  or  any  of  the 
smaller  vessels  a  cause  for  the  production  of  such  a  tumor,  and  the 
close  proximity  and  fixed  position  of  the  heart  to  the  sternum,  definitely 
settled  that  point  The  wound  of  the  ventricle  had.  then,  partially 
united.     But  how  was  this  accomplished  ? 

The  knife,  when  it  first  entered  the  thorax,  doubtless  pierced  a  por- 
tion of  the  lung  tissue  which  overlies  the  heart  in  front.  This  probably 
was  the  primary  source  of  imflnmmation  in  that  lung.  The  ejected 
blood  from  the  wound  of  the  heart  was  undoubtedly  another  source  of 
inflammation,  both  to  the  lung  and  surrounding  tissues.  As  the  result 
11 
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of  this  inflammation  we  have  large  collections  of  serum  and  lymph  in 
the  plural  and  pericardial  cavities.  By  the  mechanical  pressure  which 
would  naturally  result  from  this  abnormal  accumulation  of  fluid,  the 
heart  was  pressed  closely  against  the  sternum,  and  the  jet  of  blood 
directed  against  the  third  intercostal  space  close  to  the  sternum.  The  ' 
continued  force  thus  applied  against  the  thoracic  walls  formed  a  con- 
cavity or  protruding  outward  of  its  tissues  [the  pulsating  tumor].  From 
tin-  sides  of  this  concavity  sprung  up  new  or  adventitious  tissue,  which, 
by  its  gradual  increase,  formed  a  pouch  or  cul-de-sac.  This  gradually 
completely  surrounded  the  wound  of  the  heart,  so  that  the  blood,  finding 
no  outlet,  formed  a  coagulum  in  the  pouch,  and  thus  prevented  the  flow 
of  any  more  blood  from  the  wound.  The  passage  of  blood  through  the 
wound  being  stopped,  we  had  security  of  a  speedy  union,  inasmuch  as 
it  prevented  the  washing  away  of  any  lymph  that  might  be  poured  out 
BpOII  the  edges  of  the  wound. 

We  may  say  the  wound  was  closed  as  a  result  of  the  excessive  in- 
flammation of  the  surrounding  tissues.  It  was  the  result  of  this  inflam- 
mation that  produced  the  death  of  the  patient;  hence  what  produced  a 
cure  in  the  one  case,  produced  a  death  in  the  other. 

P.  S.  —  I  had  charge  of  this  case  from  the  time  of  the  disappearance 
of  the  tumor. 

J.  P.  Wai.lack,  M.  D. 

Punctured  wounds  of  the  heart  are,  like  gunshot  wounds  of  this 
organ,  in  most  coses  quickly  fatal ;  hut  death  us  the  result  of  these 
injuria  it>  generally  not  quite  so  immediate,  and  a  few  examples 
arc  recorded  of  final  and  complete  recovery.1 

In  Eve's  ••  Collection  of  Remarkable  Cases  in  Surgery,"  an  in- 
stance is  i ii ■  ■  1 1 1 i< ■  iki-t  1  in  which  the  heart  was  penetrated  by  a 
fractured  rib.  The  subject  lived  more  than  an  hour.  In  another 
case  the  heart  was  transfixed  by  a  sharp  stilet,  and  death  did  not 
En'i  two  occur  till  twenty  days  afterwards.  In  another  case  the 
c^Tr/!  "  heart  was  transfixed  with  a  darning-needle,  thrust  in 
for  suicidal  purposes.  The  needle  was  extracted,  and  the  patient 
recovered.  In  another  case  a  stab-wound  was  inflicted  in  the  left 
breast  with  a  pocket-knife,  which  appears  to  have  penetrated  the 
parpi»h»»  right  ventricle.  This  patient  recovered.* 
khlrw«wM  Dr.  I'umli',  ill  his  paper  on  ,k  Wounds  of  the  Heart," 

nrpuuclund  '  '     *  ,  .  „ 

-oubiu  of     already  referred   to,    has  collected   thirty  examples  of 

limit.      T»0  "  ,       *  J  r 

•urriw.1        punctured   wounds  of    that   organ.     Two  of  them  sor- 
tuj.  vived  twenty-five  days. 

When  Poole's  case  was  before  the   New  York  Pathological  So- 

1  Vide  Hamilton'!  MHitory  S«rjrry,  pp.  315,  318. 
•  Op.  cil ,  pp.  219,  WO,  221, 222. 
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cie-ty.  Prof.  Clark  rtftlied  to  two  instances  on  the  records  of  the 
Society  where  the  heart  was  pierced  through  by  a  sharp  instru- 
ment, one  patient  living  about  thirty  days,  the  other  eleven  days. 

The  surgical  historian  of  the  British  Army  in  the  Crimean  War, 
•ays:  — 

■  No  case  of  wound  of  the  heart  is  reported   to  have  been   under 
treatment,  and  if  such  occurred  they  were  all   fatal   before   *»« 


.of 

medical   attendance  could  be  procured ;  at  all  events,  uone   treated  in 
lived    long   enough    to   be   admitted    to   hospital    for   treat-    An!,viu«B» 

,    •■  J  Crinma 

war. 


menl" 


Hon.  —  The  editor  will  take  the  liberty  of  introducing  hero  a  report  of  a  gunshot  wound 
of  the  heart,  which  did  not  prove  fatal  until  twenty  yean  after  the  receipt  of  the  Injury. 
The  heart,  ecinteiuiiur,  the  ball,  ws*  presented  to  the  writer  by  Dr.  <i.  II.  lUlrh,  Into  Surgeon 
0.  S.  Volunteer*,  now  ■  resident  of  Hamburg,  New  York  Male;  to  whom  thr  patient  waa 
wcO  known  far  many  yuan,  and  who  carefully  gathered  the  hiatory  of  tho  cue,  after  baring 
witnessed  nb  death  and  mads  the  autopsy.  The  specimen  waa  laid  before  the  New  York 
PaXbolajrtakl  Society  in  1887 ;  and  the  report  of  the  examination  then  made,  with  the  remark* 
of  several  distinguished  surgeon*  present,  will  be  found  In  thr  New  York  bfrdical  Record 
tot  March  1,  1867,  p.  18.  The  heart,  containing  the  hall,  i*  *till  in  possession  of  the 
writer,  and  can  be  seen  at  the  Bellevue  Hoipilal  Medical  College.  Il  is,  without  doubt,  the 
■oat  remarkable  case  on  recced 

In  the  year  1S40,  John  Kelly,  then  fourteen  yean  of  age,  w»»  employed  at  Chatham  I  run 
Canter*.  Columbia  Co.,  N.  V.,  in  driving  a  horse,  hit  employer*  being  engaged  In  the 
conatractioa  of  a  railruad  from  Albany  tu  Boston. 

On*  night  while  in  tied  in  the  upper  part  of  a  ahatity.  a  target  rifle,  loailed  with  a  round 
ball,  waa  discharged  from  ■  hill  back  of  the  house.  The  hall  paved  through  two  roof  hoard* 
and  a  hoard  partition,  entering  Kelly"*  right  shoulder  through  tha  border  of  th«  trapezius 
mztcW,  about  two  inch**  ahova  tho  acromion  process.  Dr.  Scliufclt  and  two  other  phyii- 
cian*  who  were  called,  probed  the  wound,  and  thought  they  felt  the  ball  about  four  inche* 
fmia  the  foiiil  of  enlrance,  the  direction  of  the  track  being  downward*  and  a  little  Inward*. 
They  decided,  however,  that  It  waa  not  prudent  in  attempt  Its  removal. 

There  waa  but  little  hemorrhage,  and  "  no  great  local  di«turbance  at  the  time."  In  about 
•ii  week*  he  wa*  able  to  resume  his  work,  and  at  thin  time  leemed  perfectly  well.  He 
sabeeoweally  removed  to  Ctiniuu  Co.,  N.  T.,  married,  and  became  the  father  of  sevaral 
children. 

hi  184.1  he  wa*  attacked  with  acate  pneumonia  of  the  upper  lobe  of  the  right  lung,  and 
fell  under  the  care  of  Dr.  Orville  Torry,  of  Bedford,  Clinton  Co.,  N.  Y.  There,  wa*  now  for 
Ibe  firct  lime  noticed  a  rery  tumultuoua  action  of  his  heart,  which  remained  after  hi*  re- 
covery from  the  pneumonia,  and  continued  i..mi n-it. .•  in  the  lime  of  hia  death,  fifteen  year* 


In  June  of  lBSO  he  wa*  aeized  with  congeation  —  *o  called  —  of  hit  right  lung,  induced 
by  exposure  in  the  cold  waters  of  a  mountain  brook,  into  which  he  had  gone  for  the  purpose 
of  weening  sheep.  The  heart"*  action  becama  now  exceedingly  violent.  Two  days  before 
hi*  death  fait  right  hand  and  arm  became  purple  and  cold:  and  four  or  five  day*  after  this 
attack  commenced  he  died,  on  the  11th  of  June,  18(10.  During  thialut  illness  he  wu  under 
Ike  charge  of  1  'r  TeflrJ 

It  mxk  -ell  understood  lhat  ha  had  carried  this  ball  twenty  year*,  and  the  autopsy  waa 
mode  chiefly  for  tha  purpme  of  tin  ding  it. 

Dr.  Italeli,  who  made  the  autopsy,  report*:  "  I  found  the  right  internal  jngular  rein  en- 
larged, bat  t  coold  not  find  the  right  externa]  jugular.  I  however  discovered  what  t  sup- 
posed to  be  ibe  remains  of  tlii*  vein,  tenninating  in  the  internal  jugular  (which  n  an 

1   Op.  cit.,  p.  896. 
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anomaly  in  that  Tain).  la  tbe  right  subclavian  artery,  ptrfcardiani,  and  la  other  : 
there  *er<  atheromatous  deposit*.  Tbe  upper  lobe  of  the  right  lung  wascongesVd;  otbor 
parts  of  the  lungs  normal-  No  tubercle*.  The  heart  was  enlarged,  soft,  »n<l  dabby,  having 
undergone  Quain's  fatty  degeneration.  Tbe  pericardium  was  very  adherent,  mora  partica- 
larly  on  tin  right  aide.  As  yet  no  ball  bad  beta  found.  A  bard  lump  wae  now  Ml  in  the 
right  ventricle,  near  the  apex  of  the  heart.  On  introducing  my  finger  into  the  ventricle 
through  the  vena  cava  and  right  auricle,  I  ascertained  that  tbe  lump  »•»»  in  tbe  vail  of  the 
right  ventricle,  near  the  septum,  at  the  most  depending  part  of  the  ventricle.  Looking 
carefully  at  the  outer  surface  of  the  organ,  no  cicatrix  could  b*  seen.  I  then  cue  deva 
upon  the  lump,  and  found  It.  to  bo  a  leadvn  bullet,  somewhat  flattened,  sad  encysted  U  the 
wall  of  the  heart." 

At  thn  time  of  the  presentation  of  thin  specimen  to  tbe  Pathological  Society,  a  queatlea 
arose  as  to  how  and  when  this  ball  entered  the  heart.  By  tome  gentlemen  it  was  thought te 
have  entered  by  the  way  of  some  of  the  large  rains.  Tble  opinion  has  been  verified  Vya 
later  and  more  careful  examination.  The  ball,  tin  doubt,  lodged  originally  against  the  right 
subclavian  artery,  near  the  Inner  edgn  of  the  anterior  scalenus.  From  thence  It  made  sis 
way  by  absorption,  gradually,  into  the  right  subclavian  artery,  farming  a  small  ancnriamal 
sac;  nnd  from  this  point  it  slowly  travelled,  by  pressure  and  absorption,  into  the  internal 
jugular  vein.  The  ball  must  have  readier!  the  Internal  jugular  vein  about  five  years  after 
it  entered  tbe  body,  and  at  the  time  when  he  was  first,  seized  with  violent  palpitation  of  the 
heart,  aceontpan  Ird  with  pneumonia.  Tbe  ball  probably  dropped  at  once  to  the  apex  of  the 
right  ventricle,  and  possibly  soon  became  entaiigM  under  »r  Iwtwrcn  the  columnar  earns-, 
ao  that  it  was  Dot  thrown  about  by  tbe  ventricular  contractions;  and  from  thence  it  anally 
entered  the  walls  of  the  heart. 

The  reasnns  why  the  above  explanation  of  the  manner  in  which  the  ball  gained  access 
to  tbe  heart  has  been  adopted  are  the  following: — 

First.  The  direction  and  depth  of  the  original  wound  would  Indicate  that  it  lodged  near 
the  right  subclavian  artery. 

Second.  The  absence  of  any  serious  hemorrhage  indicates  that  it  did  not  at  once  eater 
tbe  artery.  Ami  the  atm-nrn  of  any  cardiac  symptoms  at  tlii»  tana,  mid  for  the  five  follow- 
ing year*,  demonstrate*  that  it  did  not,  during  Hint  period,  enter  the  heart.  Moreover, 
there  wna  no  cicatrix  in  the  pericardium  opposite  the  situation  of  the  ball,  and  no  ap- 
pearance of  cicatricial  tissue  in  the  outer  wall  of  the  heart,  underneath  which  the  ball  waa 
found. 

Third  The  right  external  jugular  vein  could  not  be  found  by  Dr.  Balch.  and  the  ex- 
amination of  the  specimen  shows  that  the  right  subclavian  vein  I*  obliterated  near  the  point 
of  its  entrance  into  the  right  vena  innominate;  both  of  which  phenomena  were  probably 
tin.  results  of  long  continued  pressure. 

Fourth,  Tbe  aneurismal  sac  in  the  right  subclavian  artery,  large  enough  to  contain  ahoat 
half  an  ounce  of  blood,  and  a  considerable  portion  of  the  wills  of  which  had  undergone  the 
atheromatous  degeneration,  presented  on  one  aide  an  almost  complete  supplemental  sac, 

i iimiiiieating,  however,  freely  with  the   main    uc,   ol   al I    tln-M/v   of  Oaf    t  ■  J-1 1 .  ami  rhe 

walls  of  which  were  much  thicker:  aud  in  addition  to  bating  undergone  tbe  atheromatous 
degeneration,  they  bad  become  In  some  measure  calcified.  This  supplemental  aao  I  believe 
to  have  been  the  original  seat  of  lodgment  of  the  hall. 

Fifth.  The  inner  wall  of  the  aneurismal  sac,  and  the  outer  wall  of  the  right  internal 
jugular  vein  were  in  conlact,  aud  an  opening  large  enough  to  allow  of  tbe  passage  of  tha 
ball  existed  between  Hie  sac  snd  the  vein- 
Sixth.  The  inner  wall  of  the  heart,  where  it  covered  the  ball,  had  lost  the  appearance  of 
muscular  tissue,  and  was  white  and  condensed  like  fibrous  tissue.  On  the  outer  surface, 
opposite  the  ball,  aa  I  have  already  staled,  no  such  change  had  occurred.  Tbe  situation  of 
tha  ball,  aa  it  still  Ilea  imbedded  In  the  walls  of  the  hesrt,  is  a  little  nearer  the  inner  than 
tin  MtM  miiIkii'. 
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OX   THE   SPONTANEOUS   ARREST   OF   HEMORRHAGE   FROM    WOPWDHD 
ARTERIES,    AND   THE   WEANS    BT   WHICH1    IT    IS   EFFECTED. 

Mr.  Paget's  Remarks  on  Hemorrhage  from  Incited  Wounds.  —  It  occurn  mostly  in  Distinct 
and  Visible  Stream*.  —  Nearly  all  the  Minnie  Vessels  become  closed  as  nun  as  divided. 

—  Bow  inch  Cloture  is  rffitcted.  —  Gradually  the  Larger  Vessel*  also  cease  to  bleed. — 
The  Subeaauenl  Phenomena-  —  Too  Spontaneous  Arrest  of  the  Bleed ing  from  a  Severed 
Artery  is  effected  by  the  Following  Means:  1st.  Constriction  or  even  Closure  of  the 
Bleeding  Orifice  by  Contraction  of  the  Fibres  of  the  Muscular  Coat  at  the  Place  of  Injury. 

—  W.  Bcmctkmof  In*  Ends  of  ih»  Snvrad  Artery;  its  Convq  uoncc*. —  How  this  Re- 
la  effected.  —  3d.  Coagulation  of  the  Outflowing  lllnod,  whereby  tlnw  an  tMmtd 

an  Internal  Coagulum  or  Plug  is  formed. —The  Coagulability  of  the  lllnod 
increase*  rapidly  with  the  Approach  of  Syncope.  —  4th.  Diminution  of  the  Force  of  the 
Heart's  Contractions  as  the  Loss  of  Blood    increases. — Description  of  th»   Local  Pbe- 

nossuna  which  are  thus  produced.  —  (iuthrii'.  Ki-murl< the  Phenomena  relating  to  the 

Spontaneous  Arrest  of  Arterial  llfimoryuBge..—  Dr.  Jones'  Explanation  differs  sump  what 
from  the  Foregoing.  —  lie  gives  Undue  Prominence  to  Itetrattion.  —  Consequences  of 
Retraction  —  An  Occluding  Clot  more  readily  retained  in  Situ.  —  Dr.  Jones  on  the 
External  Coaguluin  —  also  en  the  Internal  Coagulum.  —  Dr.  Jonea  on  the  Reparative 
In  Wound»  of  Arteries.  —  Pxurtui  Material.  —  The  Pvruiuoent  Arrest 

ej  ll'exlinir  i  lut-rii  deptadsfla  iln«  Caafulutii  ol  1  ,yui|ili  —  I  Ulii  i  Phenomena  uttrinlinaj 
Ike  Reparative  Process  in  Wnnnds  of  Arteries.  —  The  Permanent  Suppression  of  Humor- 

b  effected  by  the  Concurrent  and  Successive  Operations  of  many  Csiiset They 

are  briefly  enumerated.  —  The  Arteries  are  much  less  likely  to  bleed  when  severed  by  a 
Lacerated  Wound  than  by  an  Incised  Wound.  —  The  K essoin  of  this  Difference  briefly 
Mated. — The  Phenomena  aim  briefly  described. —  Arteries  potass*  *irennoih7y  and 
UutitU}  as  wull  as  Contractility  and  Retractility.  —  When  the  Occluding  Clot  la  small 
or  weak,  it  msy  give  Kite  to  Intermediary  Hemorrhage  or  Traumntic  Aneurism.  —  The 
Bleedintc  fruai  Wounded  Arteries  Is  much  more  likely  to  cease  spontaneously  when  they 
an  completely  llisu  when  they  are  but  partially  severed.  —  The  Reasons  severally  stated. 
— The  Nature  of  the  Injury  of  the  Surrounding  Parts  often  assists  in  arresting  Hemorrhage. 
—  Foreign  Bodies  in  the  Wound  may  also  assist  in  producing  the  same  Result.  —  A 
Masket-haB  sometime*  serves  to  repress  Arterial  Hemorrhage  by  occluding  the  Wound 
In  the  Artery  itself.  —  Dr.  Peters.'  Case  referred  to.—  Dr.  (ioulty't  Case  related. — 
SeerevUry  Hemorrhage  from  Left  Carotid  Artory,  wounded  Fourteen  Days  previously  hy 
a  Mnaket-ball.  which  passed  nearly  through  the  Vessel  and  lodged  in  its  Walls  beneath 
taw  Omo-hynld  Muscle,  and  completely  occluded  it  ou  the  Cardiac  Side  uf  (ha  Wound ;  a 
atjtajl  Aneinissn  formed  on  the  Distal  Side  of  the  Wound  from  which  Profnee  and  Fatal 
Heaclif  occurred.  —  A  Remarkable  Feature  of  this  Caso  mentioned. —  A  Trail  mat  ir 
An— riem  formed  in  Connection  with  the  Distal  End  of  the  Artory —  The  Subject  of 
Primary  Hemorrhage  has  been  considered  in  Connection  with  Wounds  of  the  Arteries, 

Mr.  Paoet,  speaking  of  hemorrhage  from  incised  wounds,  says : — ■ 

■  It  might  be  supposed  that  nt  the  moment  after  division,  every  ves- 
sel would  bleed,  with  a  stream  equal  to  its  own  calibre  :  but   Mr.  p^t's 
when  one  watches  how  little,  if  any,  blood  flows  from  a  wound   n"n,rt* 
except  in  distinct  and  visible  streams,  it  Beems  evident  that  of  the 
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crowds  of  Tcssels  that  are  seen  in  well-injected  specimens  of  the  tissues, 
nearly  nil  must  become  closed  during  or  immediately  after  their  divis- 
Ion.  The  mechanical  irritation  of  the  knife,  probably,  excites  the 
muscular  tissue  of  both  arteries  and  veins  to  this  contraction  :  and  it  is 
assisted,  in  open  wounds,  by  the  contact  of  the  air:  and  in  all  wounds, 
by  the  release  of  many  of  the  capillaries  and  veins  from  the  pressure  of 
Hotr  ricmirv  tnc  "'""d,  which  ceases  to  be  supplied  to  theen  in  full  quantity, 
Mdil?  r-  wnen  lne  arteries  related  to  them  are  divided.  Whatever 
■•  ■•'•  binders  this  contraction  of  the  vessels  prolongs  and  increases 

the  bleeding.  Hence  the  occasionally  large  bleedings  from  compara- 
tively small  vessels  traversing  or  connected  with  tough,  close  in  lores, 
such  as  the  small  arteries  in  or  near  the  ajwneuroses  and  fascia-,  or  in 
the  more  compact  parts  of  the  skin,  e.  ij.  of  the  face.  So.  in  inflamed 
parts,  or  in  those  near  the  seats  of  active  disease,  the  dilated  vessels 
bind  largely  and  long  when  divided,  because  of  the  loss  of  contractile 
power  in  their  muscular  coats. 

"  Gradually,  with  or  without  surgical  help,  all  vessels  divided  by  a 
Th«  i«rwr  wound  are  closed  and  cease  to  bleed ;  the  larger  being  often 
tcmu  aided  to  this  end  by  their  retraction  among  the  looser  textures, 

and  by  the  coagulation  of  the  blood  within  or  over  their  orifices,  and  by 
the  diminution  of  the  heart's  force  with  the  increasing  loss  of  blood. 
Ciiiiu-iilcutly,  the.  iinwiiii- lilinnl  beoamea  gndnallj  brighter  and  paler. 
And,  if  the  wound  be  left  open,  after  pure  blood  has  ceased  to  flow, 
there  is  an  oozing  of  blood-tinged,  serous-looking  fluid ;  and  this  is 
gradually  succeeded  by  a  paler  fluid,  some  of  which  collects,  like  a 
whitish  film  or  glazing,  on  the  surface  of  the  wound.  It  contains  very 
numerous  white  blood-cells,  imbedded,  apparently,  in  a  fibrinous  film."  l 

From  the  foregoing  statement  it  appears  tluit  the  spontaneous 
flpojiuugom  arrest  of  the  hemorrhage  from  a  divided  artery  is  effected 
bio«a!,.(.  by  the  coincident  operation  of  a  considerable  number  of 
distinct  agencies,  which  are  the  following  :  — 

1st.  The  contraction  of  the  artery  at  the  place  of  division,  the 
comiMiion  consequence  of  which  [g,  that  its  orifice  is  either  closed 
oniwMtaiy.  completely,  a  circumstance  that  generally  occurs  to  the 
small  vessels  when  severed,  or,  on  the  other  hand,  becomes  very 
much  diminished  in  size,  a  result  which  is  not  unfrequentlv  wit- 
nessed in  the  large  arteries  when  they  are  completely  divided. 
This  diminution  in  the  size  of  a  bleeding  orifice  produced  by  the 
severance  of  an  artery,  is  occasioned  directly  by  the  contraction  of 
the  muscular  tissue  which  belongs  to  its  walls,  and,  in  cases  of 
wounds  dividing  the  small  vessels,  is  usually  sufficient  to  completely 
stop  the  escape  of  the  blood,  while  in  cases  of  wounds  dividing  the 

•  Bolme»'  5pf«m  ••/  Surgtry,  vol.  i.  pp.  480,  (SI. 
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large  vessels  the  stream  of  outflowing  blood  is  considerably  dimin- 
ished in  size  thereby, 

2d.  The  retraction  of  the  ends  of  the  severed  artery  into  its 
sheath,  or  into  the  looser  textures  by  which  it  is  sur-  B«tnietioB 
rounded,  whereby  the  escape  of  blood  is  rendered  more  2,^252- 
difficult,  assists  materially  in  SUppressSng  primary  homor-  M,y' 
rhage.     This  retraction  is  effected  by  the    contraction    of  certain 
fibres  belonging  to  the  muscular  tissue  of  the  middle  arterial  tunic. 
It  does  not  occur  so  quickly  as  the  constriction  of  the  orifice,  in 
some  instances  at  least. 

3d.  The  coagulation  of  the  blood-,  as  it  escapes  from  the  divided 
vessel,  in  consequence  of  which  the  wound  in  the  parts  (Wuuu<m 
external  to  the  vessel  becomes  filled  up  with  coagulated  mimuaitaa 
blood  (external  coagulum),  and,  finally,  a  plug  of  clotted  muium. 
IiIimhI  is  formed  in  the  vessel  itself,  at  and  within  its  orifice  (internal 
coagulum),  affords  very  important  assistance  in  effecting  the  sup- 
;•[•  .•■  dan  of  primary  hemorrhage.  The  fact  that  the  '<'.;:iil;iliility  >•(" 
the  Wood  is  markedly  increased  on  the  approach  of  syncope,  is  also 
a  matter  of  practical  importance. 

4tb.  The  diminution  of  the  force  with  which  the  heart  contracts, 
as  the  loss  of  blm>il   increase*,  also  exerts  an   important  Dlmlnull0B 
influence  in  arresting  the  flow  of  blood  from  an  artery.   c 


tnctlon*. 


no 


The  forcible  manner  in  which  the  jet  of  blood  is  pro- 
pelled at  each  systole  of  the  ventricle,  is  the   principal  obstacle  to 

c  coagulation  of  the  blood  around  and  within  the  cut  vessel ;  for 
not  only  does  the  movement  of  the  blood  prevent  congulation,  but 
so  long  as  the  jet  is  more  powerful  than  the  cohesion  of  the  clot, 
it  will  certainly  wash  the  coagulum  away.  As  the  blood  flows, 
and  the  heart's  impulse  becomes  gradually  lessened  in  force,  the 
jet  becomes  lower  and  lower,  until  at  last,  when  famines*  comes 
on,  it  is  almost  entirely  arrested,  and  time  is  afforded  for  the  form- 
ation and  the  deposit  of  a  coagulum."     (Erichsen.) 

With  regard  to  the  phenomena  pertaining  to  the  spontaneous 
arrest  of  primary  hemorrhage.  Mr.  Guthrie  says  :  — 

"  In  many  cases  of  amputation  at  the  wrist  and  forearm,  in  which  I 
wished  the  patient  to  lose  a  certain  quantity  of  blood,  I  have  ouuiri.* re- 
allowed  either  the  radial  or  ulnar  artery  to  bleed  until  it  ■""■"■ 
ceased.  At  first,  the  jet  appears  interrupted,  then  the  stream  becomes 
continuous,  although  projected  farther  at  each  systole  of  the  heart  At 
lie  orifice  coniraett,  the  flow  of  blood  Incomes  more  equal,  it  is  thrown 
to  a  less  distance,  the  rftt  of  the  stream  is  smaller,  and  it  goes  on 
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diminishing  until  it  only  oozes  out,  and  then  soon  ceases;  the  extremity 
of  the  vessel  being  covered  by  a  layer  of  congulum  of  greater  or  leas 
iLi.  kness.  The  experiment  may  he  made  every  day  upon  the  temporal 
artery,  with  this  addition,  that  as  the  stream  diminishes  let  a  fillip  be 
given  with  the  nail  to  the  extremity  of  the  vessel,  when  the  jet  will 
become  a  little  larger;  and  this  may  be  done  several  times,  until  at  last 
it  foils  to  have  any  effect,  and  the  hemorrhage  ceases.  In  none  of  these 
instances  could  the  retraction  of  the  artery  be  fairly  estimated,  although 
it  appears  from  analogy,  and  from  what  is  seen  to  occur  in  other  cases, 
that  a  certain  degree  of  it  must  have  taken  place.  In  similar  cases,  fa) 
which  I  have  been  able  to  moke  nn  examination  either  after  death  or 
amputation,  the  contraction  of  the  vessel  was  evident,  as  well  as  the 
formation  of  a  very  slight  external  congulum,  extending  into  the  canal 
of  the  artery.  The  sheath  of  the  artery  could  do  nothing,  because  there 
was  none ;  neither  did  the  internal  congulum,  which,  at  this  period, 
strictly  speaking,  does  not  exist.  In  small  vessels,  such  as  the  radial  or 
ulnar  arteries,  I  do  not  believe  anything  depends  on  the  diminished 
power  of  the  circulation  ;  but  when  the  axillary  or  femoral  arteries  are 
divided,  the  shock  of  the  injury,  and  the  loss  of  blood,  powerfully  con- 
tribute to  the  suppression  of  hemorrhage." l 

Dr.  Jones'  account  of  the  means  by  which  primary  hemorrhage 
or.  Jaow'  '8  spontaneously  arrested,  differs  somewhat  from  the  fore- 
tkpianMiea.  going,  hiasmucli  as  he  gives  special,  and,  perhaps,  undue 
prominence  to  the  retraction  of  the  ends  of  the  divided  vessel.  He 
says:  — 

"An  impetuous  flow  of  blood,  a  sudden  and  forcible  retraction  of  the 
artery  within  its  sheath,  and  a  slight  contraction  of  its  extremity,  are 
the  immediate  and  almost  simultaneous  effects  of  its  division.  The 
natural  impulse,  however,  with  which  the  blood  is  driven  on,  in  some 
measure  counteracts  the  retraction,  and  resists  the  contraction  of  the 
artery.  The  blood  is  effused  into  the  cellular  substance  between  the 
artery  and  its  sheath,  and,  passing  through  that  canal  of  the  sheath 
which  has  been  formed  by  the  retraction  of  the  artery,  flows  freely  ex- 
ternally, or  is  extravasated  into  the  surrounding  cellular  membrane,  in 
proportion  to  the  open  or  confined  state  of  the  external  wound.  The 
OwiuJing  retracting  artery  leaves  the  internal  surface  of  the  iheath  un- 
r«4«y0»-  even  by  lacerating  or  stretching  the  cellular  fibres  that  Oflfr 
**•*•  nected  them.      These  fibres  enUnglc  the  blood  as  it  flows, 

and  thus  the  foundation  is  laid  for  the  formation  of  a  coagulum  at  the 
mouth  of  the  artery,  and  which  appears  to  be  completed  by  the  blood, 
as  it  passes  through  this  canal  of  the  sheath,  gradually  adhering  and 
coagulating  around  its  internal  surface,  rill  it  completely  fills  it  up  from 
the  circumference  to  the  centre. 

1  Guthrie  on  Dittatu  nnd  Injuria  of  Aritriti,  pp.  M&,  398. 
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*  A  certain  degree  of  obstruction  to  the  hemorrhage,  which  results 
from  the  effusion  of  blood  into  the  surrounding  cellular  membrane,  and 
between  the  artery  and  its  sheath,  but  particularly  the  diminished  force 
and  velocity  of  the  circulation,  occasioned  by  the  hemorrhage,  and  the 
speedy  coagulation  of  the  blood,  which  is  a  well  known  consequence  of 
such  diminished  action  of  the  vascular  system,  most  essentially  con- 
tribute to  the  accomplishment  of  this  inifiorta.nl  and  desirable  effect. 

"A  coagulum,  then,  formed  at  the  mouth  of  the  artery,  and  within  it* 
sheath,  and  which  I  have  distinguished  in  the  experimnnLs  by  i>r  Jay  on 
the  name  of  the  externa/  coagulum,  presents  the  first  complete  aguiuai. 
barrier  to  the  effusion  of  blood.  This  coagulum,  viewed  externally. 
appears  like  a  continuation  of  the  artery;  its  termination  can  be  dis- 
tinctly seen  with  the  consilium  completely  shutting  up  its  mouth,  and 
inclosed  in  its  sheath. 

"The  mouth  of  the  artery  being  no  longer  pervious,  nor  a  collateral 
broach  very  near  it,  the  blood  just  within  it  is  at  rest,  enngu-  »r.  Jooasa 
lates,  and  forms,  in  general,  a  slender  conical  coagulum,  which  •ginms. 
neither  fills  up  the  canal  of  the  artery,  nor  adheres  to  its  sides  except 
by  a  small  portion  of  the  circumference  of  its  base,  which  lies  near  the 
extremity  of  the  vessel.  This  coagulum  is  distinct  from  the  former,  and 
I  have  called  it  the  internal  coagulum. 

■  In  the  mean  time  die  cut  extremity  of  the  artery  inflames,  and  the 
vaca   vasorum   pour   out   lymph,  which    is   prevented   from 
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escaping  by  the  external  coagulum.     This  lymph  fills  up  the  vnom. 


extremity  of  the  artery,  is  situated  between  the  internal  and  asternal 
eoagula  of  blood,  is  somewhat  intermingled  with  them,  or  adheres  to 
them,  and  is  firmly  united  all  round  to  the  internal  coat  of  the  artery. 

••  Tht  permanent  suppression  of  the  hemorrhage  chiefly  depetul*  on  this 
coagulum  of  lymph  ;  but  while  it  is  toning  within,  the  ex-   Hnatf 

•  trcmity  of  the  nrtery  is  further  secured  hy  a  gradual  con-  biMdinj. 
traction  which  it  undergoes,  and  by  an  effusion  of  lymph  between  its 
tunics  and  into  the  cellular  membrane  surrounding  it:  in  consequence 
of  which  these  parts  become  thickened,  and  so  completely  incorporated 
with  each  other  that  it  is  impossible  to  distinguish  one  from  the  other; 
thus  not  only  is  the  canal  of  the  artery  obliterated,  but  its  extremity 

»also  is  completely  effaced,  and  blended  with  the  surrounding  parts, 
"  When  the  wound  in  the  integuments  is  not  healed  by  the  first  in- 
tention, coagulating  lymph,  which  is  soon  effused,  not  only  attaches  the 
artery  firmly  to  the  subjacent  and  lateral  parts,  but  also  gives  it  a  new 
covering,  and  completely  excludes  it  from  the  external  wound,  which 
then  goes  oa  to  fill  up  and  heal  in  the  usual  manner. 

'•The  circumstances  now  described  are  observed  also  in  the  inferior 
portion  of  the  artery,  or  that  which  is  supplied  with  blood  by  anasto- 
mosis; with  this  difference  only,  that  its  orifice  is  generally  more  con- 
tracted, and  the  external  coagulum  is  much  smaller  than  the  one  which 
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adheres  to  the  mouUi  of  the  superior  portion  of  the  artery,  or  that  from 
which  the  blood  flows  in  its  direct  course  from  the  heart 

"  From  this  view  of  the  subject  we  can  no  longer  consider  the  sup- 
pTlUlluJ  of  hemorrhage  »s  a  simple  or  mere  mechanical  effect,  tat  as  a 
[iriM-i'vs  pcrfonmsl  iv  the  cimi-tirreiil  mil  mofHslirfl  utu  •:■;»•  ujis  df  I'uiv 
causes;  these  may  briefly  be  stated  to  consist  in  the  retraction  and  con- 
traction  of  the  artery ;  the  formation  of  a  coagulum  at  its  mouth ;  the 
inflammation  and  consolidation  of  its  extremity  by  an  effusion  of  coagu- 
lating lymph  within  its  canal,  between  its  tunics,  and  in  the  cellular 
substance  surrounding  it." l 

The  foregoing  observations  and  remarks  concerning  the  spon- 
taneous suppression  of  primary  hemorrhage  have  been  foutnli-il 
exclusively  on  cases  wherein  the  vessel  was  completely  divided  by 
a  cutting  instrument,  or,  in  other  words,  had  been  severed  by  an 
incised  wound.  Now,  it  i*  well  known  that  when  art. 
are  torn  across  by  lacerated  wounds,  as  they  not  unliv- 
qucntly  are  from  avulsion  of  limbs  by  machinery,  ate*, 
there  is  very  much  less  bleeding  than  there  is  when  the  same 
vessels  are  severed  by  inri-i  il  wuunds.  Indeed,  in  cases  where 
limbs  are  torn  off  by  machinery  the  loss  of  blood  is  usually  small. 
In  such  eases  there  is  but  littlr  hemorrhage,  lu.-e:nise.  the  internal 
and  middle  eoats  of  the  arteries  are  broken  off  short,  while  the 
external  coat  and  sheath  of  these  vessels  are  dragged  down  and 
twisted  over  the  torn  ends  of  the  arteries  in  such  a  way  as  to  afford 
a  ready  lodgment  for  a  coagulum  having  the  nature  of  n  plug. 
This  huppens  in  such  arteries  us  the  brachial,  the  axillary,  und  the 
femoral.  They  are  seen  hanging  out  of  the  wound,  and  pulsating 
down  to  their  very  end,  which  is  usually  contracted  to  a  point, 
the  hemorrhage,  at  the  same  time,  being  completely  suppre- 
It  may  also  be  generally  seen,  in  Mich  cases,  that,  "itli  every  pul- 
sation, the  end  of  the  severed  vessel  is  thrust  still  further  dowu- 
Aruri*.  p..-  w»rdi  but  recoils  again  during  the  interval  between 
{nVSa-"  pulsations.  This  fact  proves  that  ttrt-eriea  are  endowed 
■u.eku7.  wjth  extensibility  anJ  elasticity.  We  have  already  seen 
that  they  are  possessed  of  contractility  and  retractility. 


When  the  coagulating  blood  does  not  succeed  in  plugging  up 
OMfcataf       bleeding  orifice   in   the  severed  artery,  until  the  o 
•«•*.  rence   of  syncope,   it    may   happen,  that    W 

takes  phc«   the  hemorrhage  will  return  ;     or,  at  a  later   date,  a 
traumatic  aneurism  may  be  formed. 

1  l»r.  Joora  oc  Btmirrlitgc,  p.  63  tt  pry,     L»ndao,  1Mb. 
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It  is  not  difficult  to  understand  why  hemorrhage  is  much  more 
likely  to  cease  spontaneously  when  arteries  are  completely  than 
when  they  are  but  partially  divided.  In  the  latter  case  the  in- 
jured part  of  the  artery  cannot  contract  in  'such  a  way  as  to 
diminish  the  BUB  of  tin-  bleeding  orifice  ;  hut,  OB  the  contrary,  the 
contraction  of  the  muscular  coat  itself  generally  causes  the  aper- 
ture in  the  walls  of  the  artery  to  gape  open,  and  thus  the  size  of 
the  bleeding  orifice  is  usually  imnn-.i  I  instead  of  being  diminished, 
when  the  artery  is  hut  partially  divided.  Again,  the  injured  part 
o  the  artery  cannot  be  retracted  within  the  sheath  in  OatgMtor 
cases  of  partial  division  to  anything  like  the  same  extent  Em, 
as  in  cases  of  complete  division,  and  thus  the  external  coagulum  is 
ranch  less  likely  to  present  a  successful  resistance  to  the  escape  of 
blood  from  the  wounded  vessel  in  the  former  than  in  the  latter 
case.  Furthermore,  when  the  wound  of  an  artery  is  in  the  nature 
of  partial  division,  an  internal  coagulum  cannot  be  spontaneously 
formed.  The  continuity  of  the  vessel  being  still  preserved  in  a 
greater  or  less  degree,  but  corresponding  with  the  extent  to  srbififa 
its  walls  are  divided,  the  blood  within  the  calibre  of  the  artery  is 
not  allowed  to  stagnate  sufficiently  tor  coagulation  to  occur.  It 
continues  to  flow  through  or  past  the  orifice  in  the  aid  rial  walls  in 
a  wave-!  am.     Under  such  circumstances  the  formation  of 

an  interna]  coagulum  is  generally  out  of  the  question. 

•  It  should  also  be  stated  that  greut  assistance  is  sometimes 
afforded  by  the  surrounding  soft  parts  in  effecting  the  hfan  «t 
arrest  of  hemorrhage  from  a  wounded  artery.  If,  for  ex-  i-«* 
ample,  the  aperture  in  them  happens  to  be  valvular,  an  excellent 
support  to  the  external  coagulum  is  afforded  thereby.  If  the 
track  of  the  wound  be  narrow  and  nigged,  and  oblique  in  its 
direction,  it  will  assist  materially  in  maintaining  the  position  of  the 
external  coagulum. 

Again  :  a  foreign  body,  such  as  a  piece  of  clothing,  when  carried 

br  the  projectile  into  the  track  of  the  wound,  mav,  for  u    ynt*i«n 
•  •  -ill"  •  l       i  '     i  b«4h»ln 

time  assist  considerably  in  suppressing  the   hemorrhage,   wound. 

by  assisting  to  keep  the  external  coagulum  in  situ,  an  occurrence 

•  which  was  witnessed  in  Case  No.  VIII. 
Furthermore :  u  foreign  body,  such  as  a  musket-ball,  may  serve 
to  repress  hemorrhage  from  a  wounded  artery,  by  plug-  g.,,  ,^,,4. 
ging  up  the  orifice  in  the  vessel  itself.  Thus,  in  a  case  '°*^l  Dr. 
reported  by  Dr.  Dewitt  C.  Peters,  U.  S.  A.,  in  the  *•*•*■» 
"  American  Journal  Med.  Sciences,"  April  18C5,  pp.  378,  874,  the 
right  vertebral  artery  was  extensively  lacerated  by  ■  gunshot  pro- 


jectile,  at  the  point  where  it  passes  through  the  foramen  of  the  tram- 
verse  process  of  the  atlas,  and  the  ball  rating  there  probably  octal 
at  a  plug,  and  in  that  way  restrained  Jumorrhaye  from  said  vessel. 

The  following  ease,  which  is  related  with  considerable  fullness, 
Dr.  ot>Bi«r'«   *s  *■  very  singular  and  interesting  one,  wherein  the  com- 
mon carotid  artery  was  divided  and  at  the  same    time 
plugged  up  by  a  boll,  in  such  a  way  as  to  effectually  prevent  ani 
primary  hemorrhage  from  it. 

Cask  LI  I.  Secondary  Hemorrhage  from  Left  Carotid  Artery, 
Fourteen  Days  previously  by  a  Musket-ball,  which  passed  nearly  llir 
the  Vessel  and  lodged  in  its  walls  beneath  the  Omo-hyoid  Muscle,  and  com- 
pletely  occluded  it  on  the  Cardiac  Side  of  the  Wound;  a  small  Aneurism 
formed  tin  the  f>ist/i!  Side  of  the  Wound,  from  which  I'rofiise.  and  Fatal 
Bleeding  occurred.  —  August  15,  1HG1.  At  the  Washington  Infirmary, 
through  the  kindness  of  Dr.  J.  Vf.  S.  Gouley,  then  attached  to  the 
Medical  Sen-ice  of  the  17.  S.  Army,  the  author  had  an  opportunity  to 
examine  a  very  interesting  preparation  of  the  led  common  carotid 
artery,  and  the  parts  adjacent  to  it,  which  hnd  been  obtained,  on  the 
previous  day,  at  the  autopsy  of  a  soldier  who  had  died  from  secondary 
hemorrhage  following  a  gunshot  wound  of  the  left  side  of  the  lace  and 
neck.  The  ball,  which,  by  the  way.  was  nearly  spent,  struck  the  lower 
jaw.  well  forward,  and  was  deflected  downward,  backwards,  and  a  little 
outwards,  in  such  a  manner  as  to  pass  obliquely  through  the  left  com- 
mon carotid  artery,  and  to  lodge  in  the  tunics  and  sheath  of  that  vessel 
underneath  the  omo-hyoid  muscle,  pressing  somewhat  upon  the  par 
-.  -.i-iuii.  ;ilul  i-rr/iidiug  ri.infdetely  the.  proximal  Old  "f  the  dS<ftit&  artery. 
It  was  a  round  ball.  The  hemorrhage  occurred  fourteen  days  after  the 
wound  was  inflicted,  and  two  or  three  days  after  his  admission  into  the 
Infirmary.  It  came  on  suddenly  without  warning,  and  was  very  pro- 
fuse. The  patient  lost  more  than  a  quart  of  blood,  which  flowed  in  a 
great  stream  from  his  mouth.  On  the  supposition  that  the  hemorrhage 
proceeded  from  a  lesion  of  some  of  the  carotid  vessels,  an  effort  was 
made  to  tie  the  common  carotid  above  the  omo-hyoid  muscle,  but  it  had 
to  be  abandoned  on  account  of  the  great  profuse  ncss  of  a  flow  of  blood 
which  took  place  in  the  wound  of  operation,  and  did  not  permit  tlie 
search  to  be  continued  in  order  to  secure  the  bleeding  vessel  by  liga- 
ture at  the  place  of  injury.  It  was  believed  by  all  the  surgeons  present 
that  the  patient  was  now  so  much  exhausted  by  the  loss  of  blood  as  to 
make  it  useless  to  attempt  to  tic  the  common  carotid  artery  below  the 
onio-hyoid  muscle  ;  and  the  next  morning  he  died.  Blorenver,  the 
source  of  the  hemorrhage  was  very  obscure  until  it  was  revealed  at  the 
autopsy.  It  was  then  found  that  the  divided  carotid  artery  was  still 
occluded  on  tie  side  of  the  wound  towards  the  hiart   ( proximal)  by  the 
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impacted  ball ;  that  a  false  aneurism  at  large  as  a  filbert  and  elongated  in 
shape  had  been  formed  at  the  distal  extremity  and  on  the  inner  tide  of  the 
wounded  artery,  just  above  the  omo-hyoid  mutch  ;  that  the  hemorrhage 
occurred  from  rupture  or  spontaneous  opening  of  the  sac  of  thit  traumatic 
aneurism  ;  that  the  hemorrhage  teas  not  direct,  but  recurrent  in  character; 
and  that  it  could  not  have  been  arrested  without  the  application  of  a  liga- 
ture tt>  the  vettel  on  the  distal  side  of  lite  wound  in  it.  The  ligation  of  the 
common  carotid  below  the  omo-hyoid  muscle  would,  therefore,  not  have 
done  any  good,  unless  the  vessel  had  been  tied  at  the  same  time,  at  some 
point  beyond  the  spot  where  it  was  wounded  and  where  the  traumatic 
aneurism  was  situated. 

A  remarkable,  and,  so  far  as  the  writer  knows,  an  unique  fea- 
ture of  this  caw  was,  that  the  traumatic  aneurism  was   Tr*um»iie 
formed  in  connection  with  the  distal  end  of  the  divided   upon-amu 
common  carotid  artery,  the  occurrence  of  winch  appears   twj. 
to  have  been  favored  by  the  free  anastomosis  which  exists  between 
the  terminal  branch**  of  both  the  external  and  internal  carotid 
arteries  of  the  two  sides  of  the  body. 

While  considering,  in  a  previous  part  of  this  essay,  the  various 
forms  of  injury  to  which  the  blood-vessels  are  subjected,  f.rtmk_ 
such  as  the  punctured,  contused,  lacerated,  gunshot,  and  tanion'" 
incised  wound*  of  their  walls,  and  among  other  consequences  of 
these  wounds  the  bleeding  which  generally  attends  their  infliction, 
we  hare,  in  reality,  been  •lisrnssing  the  subject  of  primary  hemor- 
rhage. Thus,  we  have  now  considered  this  subject  pretty  thoroughly 
in  respect  to  its  nature,  causes,  phenomena,  consequences,  and 
treatment. 
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Thin  Subject  next  claim*  our  Attention.  —We  do  not  employ  the  Term  In  tlic  earn*  Sou* 
■  i  Dr.  Macleod.  —We  reslrict  in  L*»e  to  Hemorrhage-  occurring  In  the  Intermediary  Period, 
properly  no  called.  — Definition   of  Term.  —  Inlcrmedlary  Hemorrhage  generally  con- 
nected Willi  IncrcaMHl  Vascular  Activity.  —  It  belong!  to  the  Period  of  Reaction.  —  Ai 
the  Intermediary  Period  i>  brief,  «o  this  Form  of  Bleeding  occurs  comparatively  but  sel- 
dom. —  Four    Example*  of  Intermediary  Hemorrhage  will  be   relalol.  —  One,  of  then 
occurred  in  (lie  Slump  of  a  recently  Amputated  Thigh.—  In  Another  Case  the  IHeedinj 
occurred  In  an  Arm-stump  fioiu  the  Ligature  slipping  off  from  the  End  of  the  Mais 
Artery.—  In  the  oilier  Two  Cases  the  Bleeding  wu  produced  by  the  Bursting  open  of 
Traumatic    Orifice*   in  Vessels  but  imperfectly  cloned  with  Cosgnla.—  An  Illustrative 
Case  contributed  by  Dr.  C.  A.  Leale.  —  Intermediary  Hemorrhage,  parenchymatom  is 
Character,  following  Secondary  Amputation,  iind  an*s!i'd  hy  ih«  Application  of  Liquor 
l'i-ni  Psraulph.:    Recovery.  —  Another   Illustrative.  Caia.  —  Intermediary  llcmoirhia* 
from  in  Arm-stump  on  the  Fonrth  Day  after  Amputation,  the  Brachial  Artery  having 
not  been  properly  tied;  arrested  by  opening  the  Stump  and    tying  the   Artery  again ; 
lt«   Coats  were   healthy;  Death   Thirteen    Days   afterward*   from    Pyarmla. —  Another 
Illustrative  Case. —Profuse  Intermediary   Hemorrhage  from  a  Gunshot  Wound  of  the 
Face  and  Neck:  it  occurred  on  th«  Fourth  Day;  Ligation  of  Right  Primitive  Carotid 
Artery;  It  recurred ;  Ligation  of  Loft  External  Carotid:  Recovery.  —  Another  Illustra- 
tive Case.  —  Intermediary  Hemorrhage  from  the  Deep  Palmar  Arch  following  Gunshot 
Wound  of  Hand:  it  began  on  the  Second  Day:  Ligation  of  Brachial  Artery;  more  than 
Four  Month*  afterwards  the  Hand  wan  attacked  with  Sloughing;  then  I'rafnse  Secondary 
Hemorrhage  occurred;  it  wai  control!.., I  by   Xtyptlea  and  Pressure.  —  Prof.  Hamilton's 
Observations  on  Intermediary  Hemorrhage.  —  Ths  Pathology  of  this  Form  of  Weeding. — 
Intermediary  Hemorrhage  occurs  mora  frequently  than  is  generally  supposed.  —  Its  DU- 
astrous  Consequence*. — On  tho  Treatment   of  Intermediary    Hemorrhage:    1st,  with 
8tvptir»:    3d,  by  relying  the  Bleeding  Vessel;  3d,  by  tying  (he  Main  Artery  at  aome 
Distance  from  the  Wound. 

Wjc  propose  next  to  briefly  consider  the  subject  of  intermediary 
intern.-  hemorrhage*  and  we  intend  to  give  gome  addition  a]  atten- 
orrb««».  tion  to  it,  because  it  has  but  seldom  found  a  place  in  the 
systematic  treatises  on  surgery. 

We  also  wish  to  remark,  at  the  ontset,  that  we  do  not  employ 
the  term  intermediary  hemorrhage  in  the  same  sense  that 
Dr.  Maclcod  does.  Speaking  of  hemorrhage,  he  says : 
"That  wliirli  tJikes  place  after  twenty-four  hours  and  up 
In  tin'  tenth  day,  b«'itip  usually  due  tn  -lmi-lmiu.  resulting  directly 
from  the  injury,  should  always  have  the  term  'intermediary' 
applied  to  it."  ■  Now,  it  seems  to  the  writer  preferable  to  limit 
the  use  of  the  term  M  intermediary  "  to  hemorrhage  occurring  in 

1  Vide  Nottton  the  Ssiryery  «f*die  Crimean  War,  p.  130.     Am.  Ed. 
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the  intermediary  period,  strictly  so  called,  because,  in  the  first 
place,  it  appears  to  be  more  philosophical  to  employ  it  in  that  way, 
and  bf-caust,  in  the  second  place,  such  hemorrhage,  according  to 
the  writer's  experience,  is  not  produced  by  sloughing,  but  by  ex- 
cited arterial  action.  Prof.  Hamilton  entertains  the  same  views  as 
»the  writer  on  this  point. 
The  term  intermediary  hemorrhage,  as  already  stated,  embrapes 
all  the  effusions  of  blood  from  wounds,  or  wounded  ves-  d^,,,,).,,,,* 
sels,  which  take  place  during  the  intermediary  period,  **""• 
that  is,  subsequent  to  the  occurrence  of  reaction,  or  at  the  end  of 
the  first  twenty-four  hours  after  the  injury  lias  Won  inflicted, 
and  prior  to  the  establishment  of  suppuration,  on  the  fifth  or  sixth 
day. 

Intermediary  hemorrhage  is,  in  most  cases  where  it  occurs,  ob- 
viously connected  with  increased  vascular  action,  atid  the   0,nmiiy 
increased  force  with  which   the  blood  is  driven  through  ^7^ 

■the  arteries,  that  obtains  during  the  period  of  reaction  oCClc'tw! 
and  inflammatory  irritation  which  follows  the  "  shock  "  Ur' 
occasioned  by  the  infliction  of  severe  wounds,  especially  if  they 
are  accompanied  by  profuse  primary  hemorrhage,  and  precedes  the 
advent  of  suppuration.  As  the  intermediary  period  is  brief  in 
duration,  so  the  number  of  cases  of  intermediary  hem-  inf^uency 
orrhage  which  comes  to  the  surgeon's  notice  is  small  oL 
when  compared  with  the  number  of  cases  of  secondary  hemorrhage 
which  he  is  culled  upon  to  treat. 

In  the  following  pages  will  be  found  an  account  of  four  cases  of 
intermediary  hemorrhage.  One  of  them  followed  an  r^uM,. 
amputation  of  the  thigh,  which  was  performed  through  plm- 
inflamed  tissues  ;  and  although  twelve  ligatures  were  applied  at  the 
operation  to  stanch  the  bleeding,  the  loss  of  contractile  power  on 
the  part  of  the  smull  vessels  was  so  great  (paralysis),  that  hemor- 
rhage recurred  from  them  when  reaction  took  place.  The  loss  of 
power  in  these  small  vessels  to  contract  and  close  their  mouths 
waa  occasioned  by  the  preexisting  inflammation  which  had  para- 
lyzed their  muscular  coat. 

In  another  case,  intermediary  hemorrhage  occurred  in  the 
stump  of  an  arm  which  had  been  amputated,  because  the  ligature 
dipped  off  from  the  brachial  artery.  It  appears  to  have  been  care- 
lessly applied  near  the  end  of  the  vessel,  and  also  not  tied  with 
sufficient  tightness.  In  consequence  of  this  inexcusable  negligence 
on  the  part  of  the  surgeon  who  performed  the  amputation,  the 
ligature  was  gradually  pushed  ofFfrom  the  end  of  the  artery  by  its 
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pulsations,  after  reaction  took  place,  and  blood  flowed  from  the 
mouth  of  the  vessel  into  the  stump.  , 

In  the  remaining  two  cases  the  hemorrhage  likewise  occurred 
during  the  period  of  reaction  and  vascular  excitement,  and  appear* 
to  have  been  occasioned  by  the  bursting  open  of  traumatic  orifices 
in  blood-vessels,  which  had  previously  been  imperfectly  plugged  up 
with  coagula,  said  reopening  of  these  orifices  being  produced 
directly  by  the  increased  force  of  the  arterial  action.  In  these 
two  cases  the  occluding  clots  appear  to  have  been  pushed  away  by 
the  exalted  force  of  the  current  of  blood  in  the  arteries. 

The  following  history  of  a  ease  of  intermediary  hemorrhage  wai 
Dr.  It.Ii>'*  contributed  by  Dr.  Charles  A.  Leale,  late  Acting  A&sist- 
"**•'  ant  Surgeon  U.  S.  Army. 

C&SE  LTII.     Intermediary  Hemorrhage,  Parenchymatous  in  Character. 
following  Secondary  Amputation  of  Thigh  ;  Recovery. —  George  B.  Max- 
well, Lieut-Colonel   1st  Mich.  Cav. ;  age  22.     Wounded  at  Five  Forks. 
Va.,  by  conical  ball,  April  1st  1865. 

The  bail  entered  opposite  head  of  Jibtda,  opening  the  left  knee-joint. 

When  admitted  he  was  very  amemic ;  extensive  suppuration  had 
taken  place;  the  pus  was  infiltrated  between  die  muscles  as  high  as 
the  apex  of  Scarpa's  triangle. 

The  joint  was  filled  with  pas.  and  the  leg  had  become  infiltrated  with 
serum.  His  general  condition  was  very  unfavorable ;  gave  him  cham- 
pagne and  beef-tea  every  hour. 

April  17.  —  No  change  in  his  condition.  D.  W.  Bliss,  Surgeon  TJ.  S. 
Vols*  after  the  patient  had  been  placed  under  the  influence  of  ether, 
amputated  the  thigh  by  the  circular  operation,  at  middle  third  of  femur. 

The  knee-joint  was  then  found  to  be  filled  with  pus.  and  the  muscles 
had  been  separated  by  extensive  abscesses,  which  extended  to  Scarpa's 
triangle. 

The  stump  was  dressed  with  cold  water,  and  the  patient  was  placed 
in  bed,  and  took  tinct  opii.  f.  5*8,  sp.  vini  Gall*  f.  sj,  to  be  followed  by 
sul.  morph.  and  beef  ext.  every  two  hours. 

April  18.  —  Although  twelve  ligatures  had  been  applied,  hemorrhage  has 
contiui"'!  tn  tul-i  />/"<■>•  (/<■•  i*  apparently  of  a  hetnorrhagie  diathesis)  ;  has 
lost  altogether  about  eight  ounces  of  blond.  Applied  lie.  ferri  persidph 
fords  by  a  cumei's-hnir  brush  to  the  whole  of  the  surface  of  the  wound, 
which  had  been  left  open  and  exposed  to  the  air  for  about  fifteen 
minutes ;  this  styptic  entirely  checked  the  sanguineous  oozing. 

April  20.  —  The  granulations  have  become  healthy,  and  about  two 
drachms  of  pus  arc  discharged  daily. 

April  80.  —  The  wounds  have  granulated  well,  and  the  stump  is  nearly 
closed. 
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/mm  J8.  —  Removed  a  fragment  of  necrosed  femur,  of  conical  shape, 

about  four  inches  in  length. 
Awpttt  4 Patient  left  for  home — stump  solid  and  in  good  con- 
dition. 


The  following  case  occurred  under  the  author's  observation :  — 

Cask  I. IV.  Intermediary  Hemorrhage  from  Arm-stump  on  the.  Fourth 
Day  after  Amputation,  the  Brachial  Artery  having  not  been  properly  secured 
ky  Ligature  ;  arrested  by  opening  Stump  and  tying  Artery  again  :  its 
Qoati  were  healthy  ;  Death  Thirteen.  Days  afterwards  from  Pyamia.  — 
Private  John  P.  Fitzpatrick,  Co.  G,  52d  N.  Y.  Vols.,  agod  37,  sustained 
a  gunshot  fracture  of  his  left  humerus  in  the  battle  of  Spotteylvania  C. 
II..  Va.,  May  18th,  1864,  in  consequence  of  which  his  arm  was  then 
amputated,  at  the  junction  of  its  middle  and  superior  third,  by  the 
double-flap  method. 

On  the  21st  he  was  admitted  to  the  Stanton  U.  S.  Army  General 
Hospital. 

On  the  22(1,  twelve  hours  after  admission,  he  was  attacked  by  profuse 
arterial  hemorrhage  from  the  stump.  The  dressings  were  immediately 
removed,  the  flnps  opened,  whereupon  it  was  found  that  the  Jtow  of 
blood  proceeded  from  the  brachial  artery,  which  had  not  been,  properly 
secured  by  ligature  in  thrfr.it  instance,  or,  at  leagt.  the  ligature  had  slipped 
off  from  it.  The  artery  was  then  tied  again  upon  the  face  of  the  stump, 
by  Assistant  Surgeon  Geo.  A.  Mursick,  D.  S.  Vols.  Its  coats  appeared 
healthy.     lie  lost  about  sixteen  ounces  of  blood. 

•Way  27.  —  The  stump  looked  well,  and  the  purulent  matter  dis- 
charged was  healthy. 

May  29  and  30.  —  He  had  pyicmic  chills  and  other  symptoms  of  the 
purulent  infection. 

June  1.  —  He  exhibited  symptoms  of  pyxmic  pneumonia,  nnd  died  the 
••roe  day. 

The  hemorrhage  did  not  return  after  the  last  operation,  that  is,  the 
one  performed  on  the  day  following  his  admission  to  hospital. 

Case  LV.  Profuse  Intermediary  Hemorrhage  from  a  Gunshot  Wound 
invoicing  Face  and  ATeri  ;  it  occurred  on  Fourth  Ihuj  ;  Ligation  of  Right 
Prii.i  ,'id  Artery  ;  the  Hemorrhage  recurred  ;  Ligation  of  Left  Kr- 

trrnal  Carotid;  Recovery. —  Dr.  M.  Mnlion,  Surgeon  Ohio  Vols.,  relates 
the  case  which  occurred  in  the  person  of  a  soldier,  aged  2.0,  wounded 
at  the  storming  of  Mission  Kidge,  Nov.  25.  Ball  entered  anterior  to 
left  angle  of  lower  jaw,  fracturing  that  bone,  making  a  ragged  opening 
nearly  one  inch  long,  passed  downwards  and  to  the  right  under  the 
tongue,  cutting  the  floor  of  the  mouth,  nnd  escaped  from  the  side  of  the 
neck  to  the  right  and  a  little  below  the  great  corner  of  the  hyoid  bone. 

November  29.  —  Evening.     Dr.  M.  was  hastily  called  to  this  patient 


on  account  of  hemorrhnge.  The  distance  to  the  patient  was  about  one 
square.  Dr.  M-  found  him  bleeding  from  the  right  side,  the  blood! 
rushing  from  his  mouth,  and  the  apr-rUin1  where  the  ball  escaped  from 
his  neck,  in  a  continuous  stn-am,  which  was  bright  arterial,  and  came, 
as  was  supposed,  from  the  sublingual  artery.  He  had  already  lost  be- 
tween three  and  four  pints  of  blood  (estimated). 

It  was  at  once  decided  to  ligate  the  common  carotid  of  the  right  side. 
The  patient  was  placed  in  a  semi-recumbent  position,  his  back  well  sup- 
ported by  a  nurse.  It  was  utterly  impossible  for  him  to  lie  down  j  as  h 
was,  the  blood  flowed  into  his  mouth  with  such  rapidity  as  almost  to 
cause  strangulation.  The  administration  of  chloroform  could  not  be 
entertained.  The  vessel  was  tied  just  above  the  omo-hyoid  muscle.  All 
hemorrhage  immediately  ceased.  The  time  consumed  was  extremely 
short,  as  the  operation,  in  order  to  be  successful,  had  to  be  expeditiously 
performed.  During  the  operation  an  assistant  had  to  introduce  his 
finger  into  the  patient's  mouth  to  free  it  from  the  clots  of  blood  which 
interfered  with  respiration.  In  tightening  the  ligature,  Dr.  M.  watched 
the  patient's  face  to  see  if  any  effect  would  be  produced,  but  none  was 
visible  except  an  expression  of  relief  from  the  pain  incidental  to  the 
operation.  He  was  placed  upon  supporting  treatment  (nutrients  and 
stimulants). 

November  30.  —  No  return  of  hemorrhage  ;  had  rested  tolerably  well ; 
very  much  prostrated  ;  pulse  rapid  and  weak. 

December  1.  —  Slight  hemorrhage  occurred  from  wounds  on  left  side 
during  night,  controlled  by  liquor  ferri  persulphatis. 

December  2.  —  Hemorrhage  recurred  both  morning  and  evening. 

Dtctmber  3.  —  Last  night  about  12  m..  hemorrhage  occurred  again 
with  considerable  force,  which  necessitated  the  ligation  of  the  left  ex- 
ternal carotid.     Afterwards  the  hemorrhage  did  not  return. 

December  4.  —  Patient  very  weak ;  pulse  one  hundred,  small  and 
feeble ;  appetite  poor,  cannot  partake  of  solid  food ;  has  to  subsist  ou 
liquids,  beef-ten,  farina,  thin  gruel, coffee,  tea,  and  whiskey-toddy.  Jlilk- 
punch  he  cannot  bear. 

December  6.  —  General  condition  somewhat  improved,  but  he  cannot 
sit  up  in  bed  without  causing  a  feeling  of  fuintness  and  dizziness.  Pul- 
sation can  be  felt  on  supra-orbital  ridge  of  left  side,  but  more  distinctly 
on  right  side.     Face  blanched. 

December  9.  —  Doing  well ;  pulse  ninety,  tolerably  strong,  with  con- 
siderable volume  ;  appetite  good.     Expresses  himself  as  doing  well. 

From  this  time  he  continued  to  improve.  The  ligature  from  the 
external  carotid  separated  December  1 1 ;  that  from  the  primitive,  the 
following  day. 

January  28,  1864.  —  This  man  left  Chattanooga  on  furlough  for  his 
home  in  Indiana,  to  nil  appearance  as  well  as  ever,  except  the  incon- 
venience of  being  unable  to  masticate  his  food.1 

'  Vid»  Amtrietm  Journal  Medical  Sdenc**,  July,  188*,  pp.  27S-478- 
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Case  LVL  Intermediary  Hemorrhage  from  Dtep  Palmar  Arch  fol- 
lowing Gunshot  Wound  of  Hand ;  it  began  on  the  Second  Dag  ;  Ligation 
of  Brachial  Artery ;  more  than  Four  Months  afterwards  the  Hand  was 
attacked  with  Sloughing;  then  Profuse.  Secondary  Hemorrhagt.  occurred; 
it  seas  controlled  by  Styptics  and  Pressure ;  reported  by  Dr.  James  M. 
Holloway.  —  Isaac  Herri ng,  private  53d  Regiment,  Co.  C;  occupation 
firmer  -,  aged  24  years  ;  general  health  good  ;  wounded  nt  the  battle  of 
Missionary  Ridge,  November  25,  1863.  Gunshot  wound  (minic)  of 
left  hand  ;  ball  entering  palmar  aspect  between  first  and  second  rneta- 
carpal  bones,  near  their  carpal  extremities,  and  lodging  under  the-  skin 
on  the  dorsum  near  the  ulnar  side  of  the  metacarpophalangeal  articula- 
tion of  the  thumb.  The  ball  was  extracted  shortly  after  receipt  of  in- 
jury. He  was  sent  to  the  rear  by  rail  on  the  28th,  arriving  at  the 
hospital  on  the  evening  of  tho  29 ill.  His  wmmd  commenced  to  bleed 
on  the  morning  of  the  27th  nt  the  field  infirmary,  and  continued  to 
bleed  at  intervals  throughout  the  trip;  and  upon  arrival  at  the  hospital 
was  nearly  pulseless. 

Diagnosis.  —  Intermediary  hemorrhage  from  the  deep  palmar  arch. 

November  29.  —  The  brachial  artery  wan  ligated  in  its  middle  third  by 
Dr.  H.,  and  the  wound  in  the  hand  was  cleansed  and  carefully  d re-wed. 
The  pulse  at  the  utritt  tens  fell  footing  full  and  strong  eight  hours  after- 
wards.  Extensive  inflammation  of  the  whole  hand  followed,  and  was 
treated  with  cold  applications.  The  hemorrhage  did  not  recur.  He  was 
transferred  to  another  post,  forty  miles  distant,  January  2C,  1864.  At 
that  time  the  hand  and  fore-arm  were  still  somewhat  inflamed  :  pain 
severe;  a  deep-seated  palmar  nbscess  formed,  and  was  opened;  the 
wrist-joint  had  become  anchylosed.  He  suffered  from  a  mild  attack  of 
erysipelas,  extending  up  the  arm  and  over  the  face. 

April  9.  —  Being  possessed  of  a  powerful  constitution,  he  has  been 
able  to  endure  an  unreasonable  amount  of  suffering,  and,  at  present,  he 
is  walking  about  his  ward.  The  cicatrices  in  the  hand  have  recently 
commenced  to  ulcerate,  destroying  the  web  between  the  index  finger 
and  thumb.  His  appetite  is  good.  It  may  be  remarked  that  the  pain 
in  the  hand  has  been  at  times  so  severe  as  to  resist  all  means  employed 
for  it*  mitigation,  even  the  endermic  application  of  large  doses  of 
morphia. 

April  16.  —  The  ulceration  continues;  a  red  line  extends  along  the 
flexor  aspect  of  the  arm  :  hand  cedematouB ;  not  painful  upon  pressure  j 
ordered  charcoal  and  cinchona  poultice  with  n  view  to  its  cleansing  and 
stimulant  effect.  Tension  and  loDg-standing  inflammation  of  the  tissues 
have  destroyed  their  vitality. 

April  20.  —  Ulceration  has  given  place  to  sloughing,  with  constitu- 
tional disturbance.  Surrounding  tissue?  red,  swollen,  and  sensitive. 
Slight  arterial  hemorrhage  occurred  this  morning.  Countenance  anxious, 
and  pulse  irritable.  Ordered  nitric  acid  to  wound,  and  large  doses  of 
tinct  ferri  chlorid.  and  chlorate  of  pota&sa. 
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April  21. —  Neglected  to  take  iron  and  potass*  yesterday  ;  oxttr 
tUylii  Itemorrhnye  iJiig  morning ;  elenned  wound  of  slough  and  clot*,  and 
dreteerf  ifilh  charpie  Keeped  in  turpentine ;  it  S«em9  disposed  to  take  on 
healthy  action. 

April  24.  —  Hemorrhage  recurred  this  morning  at  daylight,  and  m 
prnfuu  :  again  at  10  a.  m.  The  slough  has  extended  over  the  thumb,  iui 
invaded  the  metacarpophalangeal  articulation.  (Stoned  the  wound,  ad 
filed  it  with  persulphate  of  iron  in  powder.  Applied  a  light  rrtcntin 
bandage,  and  eleritted  the  hand.  Ordered  opium,  gr.  i.,  to  be  repeated 
an  often  as  necessary  to  secure  rest. 

April  29.  —  Healthy  action  has  returned,  and  the  wound  is  granultt- 
ing.  The  persulphate  of  iron  has  formed  a  firm  plug,  and  is  being 
gradually  loosened  and  pushed  out 

May  1.  —  No  more  hemorrhage;  wounds  in  good  condition,  and 
general  health  improving.1 

Concerning  intermediary  hemorrhage  Professor  Hamilton  ob- 
serves :  — 

"  Such  hemorrhages  are  easily  understood.  They  are  the  result  of 
Prof  n«,i,ii-  returning  circulation,  and  if  only  moderate,  and  if  proceeding 
only  from   small  vessels,  they  will  demand  no  special  attco* 


tion.  In  a  few  hours  more  the  steady  progress  of  the  inflammation  will 
entirely  put  an  end  to  such  slight  oozings  of  blood.  If,  howcrcr,  this 
bleeding  is  excessive,  or  if  it  proceeds  from  larger  vessels,  the  surgeon 
must,  promptly  find  some  means  for  its  arrest.  It  may  be  that  the  limb 
is  in  a  depending  position,  or  a  bandage  may  be  maladjusted  and  pro- 
ducing ligation  ;  but  more  often  its  cause  will  be  found  in  the  fact  that 
the  surgeon  has  omitted  to  secure  some  considerable  artery ;  and  if 
change  of  position,  refrigerating  mixtures,  or  well-applied  pressure  do 
not  speedily  succeed  in  its  arrest,  no  time  should  be  lost  in  removing 
the  dressings,  wiping  away  the  clots,  and  securing  the  vessel  with  a  liga- 
ture. 

These  intermediary  hemorrhages  are  pretty  frequent  in  military  prac- 
rr»q.i«»tin  tice,  and  do  not  receive  the  attention  they  demand.  If  it 
pn«ti<».  were  not  that  surgeons  cannot  always  spare  the  time,  when 
the  number  of  wounded  is  very  great,  to  make  a  very  critical  search  for 
vessels  which  do  not  at  first  bleed,  we  would  say  that  such  bleedings 
implied  culpable  negligence  on  their  part :  but,  however  this  may  be, 
the  omission  to  give  it  careful  nnd  prompt  attention  now,  can  only  be 
excused  on  the  ground  of  nn  extraordinary  necessity.  Some  of  these 
ntMirrmi  patients,  left  to  themselves,  bleed  to  death  ;  but  it  more  often 
qutocw.  happens  that,  in  the  hope  of  arresting  the  bleeding  by  pres- 
sure alone,  or  by  cold  applications  perhaps,  the  surgeon  intrusts  the 
matter  to  an  attendant,  until  the  track  of  the  wound  and  the  adjacent 
structures  become  filled  with  iiumiI.i,  which  greatly  increase  the  diffi- 
'  Vide  Ammean  Journai  Medical  BdeiKt*,  Oct.  1864,  pp.  MI-MS. 
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cultj  of  subsequent  ligation  of  the  vessel ;  and  which  coagula,  if  the 
bleeding  finally  ceases,  become  depots  for  the  formation  of  pus.  thus 
greatly  retarding  the  final  cure.  In  the  case  of  amputations  made  on 
the  field,  the  same  observations  wilt  apply.  The  intermediary  hemor- 
rhages lift  die  daps,  and  prevent  all  possibility  of  immediate  union.  It 
u  far  better  in  such  cases  to  reopen  the  wound,  remove  the  clots,  and 
tie  the  vessels  ;  although  it  may  be  somewhat  mortifying  to  the  surgeon 
who  made  the  original  dres&iug,  aiuce  it  is  apt  to  be  construed  into  a 
reflection  upon  his  skill."  * 

In  addition  to  the  foregoing  judicious  observations  of  Professor 
Hamilton  concerning  the  surgical  treatment  ruqnired  by  Tmtmcnt 
"itennediary  hemorrhage,  it  should  be  stated  that  in  «t». 


like  No.  LIU.,  wherein  the  bleeding  wu»  parenchymatous 
in  character,  it  is  advisable  to  open  the  stump,  remove  the  coagula, 
and  either  point  tlie  bleeding  surface  with  liquor  ferri  persulph., 
or  cover  it  over  with  lint  saturated  with  that  solution. 

In  Case  No.  LIV.  an  illy  applied  ligature  slipped  off  from  the 
end  of  the  brachial  artery,  and  allowed  intermediary  hem-  lutying  0a 
orrhage  to  take  place.     It  was  arrested  by  opening  the  -\. 
stump  and  reapplying  the  ligature,  after  which  the  bleeding  did  not 
return. 

In  Case  No.  LV.  a  gunshot  projectile  passed  through  the  throat, 
from  side  to  side,  wounding  the  floor  of  the  mouth  and   Tjlng  m, 

hase  of  the  tongue.  Intermediary  hemorrhage  oc-  vMa  "u,7- 
corred  from  some  uf  the  branches  of  the  lingual  artery,  as  it  was 
suppOM-d.  It  was  controlled  by  tying  the  rigid  common  SJUVtid 
artery.  Subsequently  it  recurred,  and  was  again  arrested  by  tying 
the  left  external  carotid  artery.     Afterwards  it  did  not  return. 

In  Case  No.  LVI.,  a  gunshot  wound  involving  the  deep  palmar 
arch  was  followed  by  intermediary  hemorrhage,  which  was  per- 
manently arrested  by  ligation  of  the  brachial  artery. 

»  Vide  BmuUm',  Mititary  Surgery,  pp.  218, 2H.    New  York :  1866. 


Definition  of  tbo  Ton-  — This  Accident  belong*  to  the  Secondary  Period  and  b  conn 
with  Uiu  Process  of  Suppunilion.  —  It  usually  occur*  between  the  Fifth  and  Twentieth 
Days;  but  most  frequently  about  the  Fourteenth  Day. —  Summary  of  Sixty-five  Omm 
of  .Secondary  Hemorrhage.  —  In  Scorbutic  Subject*  Secondary-  Bleeding  i*  moat  likely  in 
occur  on  tli>:  I  illh,  .Si.ith,  »nd  Seventh  Day*.  —  Cause*  of  Secondary  Hemorrhage.  Ii 
may  be  produced  by  a  Conaidernblo  Variety  of  Cause*,  a*  follows:  lat.  It  is  not  unt're- 
quontly  produced  by  a  Contused  Wound  of  an  Artery.  —  An  Illustrative  Caac  coDlribated 
by  Dr.  I'.i'iijiuiiiii  Woodward.  —  Gunshot  Wound  of  Face  and  Neck  with  Conim 
Fracture  of  Lower  Juwon  Sight  Side;  very  Profuse  Hemorrhage  on  Seventh  Day  from 
Interim!  Carotid  Artery  which  bad  ploughed:  Ligation  of  Common  Carotid;  Bleeding 
permanently  arrested;  Death  un  Seventh  Day  afterward*  from  Meningitis  and  So/lea  inr. 
Of  Hie  llram,  Autopsy.  —  An  Important  Feature  of  tliU  Com  mentioned.  —  Another  Isn- 
portant  Feature  of  this  Case.  — 2d.  Secondary  Hemorrhage  is  sometime*  produced  by  tb* 
Separation  of  the  Slough,  which  not  un  frequently  surrounds  the  Track  of  Gunshot  Projec- 
tile*, in  Hie  Soft  Parte.  —  An  Illustrative  Case.  —  Secondary  Hemorrhage  following  (Jan. 
•hot  Wound  of  Thigh  (Fleah)  on  the  Eleventh  Day;  Ligation  of  Femoral  Artery  on  the 
Flan  of  Hunter;  Consecutive  Gangrene  and  Death  on  Eighteenth  liny  alter  the  Wound 
win  inflicted.  —  3d.  Secondary  Hemorrhage  often  occur*  in  Consequence  uf  the  Wall*  of 
an  Artery  hutal  been  attacked  by  Sloughing  at  a  Place  where  they  were  not  primarily 
injured.  —  Sloughing  Ulceration  anil  Sloughing  Pliageda-n*. —  Three  Case*  illustrating 
this  Form  uf  Secondary  Hemorrhage  related.  —  Secondary  Hemorrhage  may  be  produced 
by  Simple  I  Hon  rat  inn.  —  An  Illustrative  Case  of  a  vary  Intircstinff  and  Instructive  (.Char- 
acter.—  Giinahol  Wound  of  Ankle-joint  involving  the  Tibia  and  Astragalus ;  Profbae 
Bleeding,  Arterial  in  its  Nature,  occurred  on  'lie  liighty-dfth  (8Mb)  Day ;  Amputation; 
Diaacvtion  of  the  Amputated  Menihei  slomeil  dial  the  i'lmtri'mr  I'lhial  Artery  had  been 
opened  by  the  Ulcerative  l"roce»s  from  Pressure  exerted  by  a  Piece  of  llrok.eu  Botie: 
Denth  on  the  Twentieth  Day  after  tbo  Operation  from  Exhaustion.  —  Another  Illustrative 
Cane  In  which  the  Popliteal  Artery  was  opened  by  Ulceration  occasioned  by  a  SeojMsv 
trum. — Two  Additional  Case*  related  in  which  Important  Arteries  were  opened  b 
Ulcerative  Proceaa.  —  In  both,  the  Ulceration  uf  Hi«  Arterial  Ionic*  appear*  to  have 
resulted  from  a  Depraved  Condition  ol'the  General  Health.  —  Bun-  Secondary  HemunrbMMj 
ianot  (infrequently  produced  by  the  Non-union  or  Non-healing  of  Arteries  when  they  are 
tied.  —  Caae  of  Saxon  referred  to.  —  6lh.  Secondary  Hemorrhage  is  sometimes  occasioned 
by  the  Liquefaction  or  the  Giviug  Way  of  the  Adhesive  Marerial  with  which  an  Arterial 
Wound  ha*  been  closed. —  An  Illustrative  Caae.  —  Secondary  Hemorrhage  from  a  Gun- 
shot Wound  of  Leg  severing  the  Peroneal  Artery,  with  Fracture  of  the  Fibula,  occurring 
on  the  Fourteenth  Day:  Amputation;  the  Peroneal  Artery  the  Source  of  the  BeMsU (; 
the  Occluding  Plug  of  Coaguluin  and  Fibrin*  had  softened  and  yielded  to  the  Impulse 
of  the  Blood.  —7th.  Secondary  Hemorrhage  often  occur*  in  Connection  with  Traumatic 
Aneurism.  —  An  Illustrative  Case.  —  Gunshot  Wound  of  Axillary  Artery;  DitTusad 
Traumatic  Aneurism:  Secondary  Hemorrhage  on  Tenth  Day;  Deligation  of  the  Subcla- 
vian: Hemorrhage  recurred  three  Days  afterwards;  Consecutive  Gangrene:  Death:  Au- 
t,,|,sy,  —  8th.  Secondary  Hemorrhage  is  not  unfre(|iiently  produced  by  Imperfect  Closure 
of  Breaches  in  Wounded  Arteries.  At  tint  the  Bleeding  is  arrested  spontaneously,  but 
afturwanis  the  Adhesive  Process  fail*  to  close  the  Traumatic  Orifice  permanently,  either 
because  the  Wounded  Vesael  is  imprisoned  in  some  Bony  Canal,  uhich  holda  it  open  at 
the  Place  of  Injury,  or  because  it  is  situated  in  some  Part  who**  Mobility  is  so  great  aa  to 
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•aatroet  the  Healing  Pro***  in  the  Arterial  Wound.  —  Twollluatratlve  t'aae*  related.— 
9th.  Secondary  Hemorrhage,  not  unfn><jii»ntly  occur*  from  the  Diatal  Orifice  of  Wounded 
AmriM.  —Two  Cut*  rtfcmd  to. —  H)th.  Scurvy  promote*  the  Occurrence  of  Secondary 
H*morrtiag*. — An  Illustrative  Cue  contributed  by  Dr.  W.  Cletidenin, — Scorbu'm; 
Gaatlot  Wound,  involrinjs  Brachial  Artery;  Secondary  Hemnrrhnge  on  lb''  Sixth  Day 
■treated  by  Ligation  of  Art* ry  at  Place  of  Injun',  both  Proximal  and  Distal;  Reference 
sl-o  mad*  to  Thirteen  Additional  Casta  of  Scorbutic  Hemorrhage.  —  Dr.  Clondonin'a  0on> 
uriaulion  contiaued.  —  Ilia  Experience  concerning  Scorbutic  Hemorrhage  from  the  Itndial 
and  Ulnar  Arteriea.  —  AI*o  from  the  Posterior  Tibial  Artery.  —  Dr.  .John  Wilson's  Re- 
saarkt  oa  th*  Can***  of  Secondary  Hemorrhage.  —  Depravation  of  the  Blood  th*  Prolific 
Sonne*  of  thu  Form  of  Hleeding.  —  Uth.  Secondary  HetnorrliagK  ia  sometimes  induced 
by  th*  Injuries  attendant  on  the  Transportation  of  the  Wonnded.  —  A  Ca»e  related  by 
Guthrie.  —  12th.  The.  Occurrence  of  Secondary  Hemorrhage  Is  promoted  by  the  Operation 
«f  Moral  Cauaa*  of  •  Depr***ing  Nature.  —  Some  Interesting  Note*  on  thia  Subject. — 
On  tha  InQoenee  of  Atheroma  and  Ossification  of  Arteries  in  producing  Secondary  H«m- 
orrtiage.  —  Mr.  Paget'*  Remark*  on  tbil  Subject.—  fflaM  laUClllfJ  Bleeding  occurs 
Arora  an  Artary  wounded  or  tied  in  the  Continuity  of  n  l.imli,  the  Distal  Orltice  is  more 

»lre^u<ntlv  th*  Source  of  the  Hemorrhage  than  the  Proximal.  —  Secondary  Hemorrhage, 
in  whatever  Way  produced,  generally  implies  some  Defect  in  the  Healing  Process.  —  On 
the  Prophylactic  Treatment  of  Secondary  Hemorrhage. 

BBt  the  term  secondary  hemorrhage,  we  designate  all  bleedings 
from  wounded  arteries  which  occur  subsequent  to  the  Definition  or 
establishment  of  suppuration,  that  is,  subsequent  to  the  a*0"*™- 
fifth  or  sixth  day  after  the  infliction  of  the  wound,  and  all  losses  of 
blood  occasioned  by  the  spontaneous  rupture  or  opening  of  the  sac  in 
cases  of  traumatic  aneurism.     This  accident  belongs  to  the  second- 
ary period,  strictly  so  called,  and  is  apparently  connected  coniweto(1 
with  the  process  of  suppuration,  especially  the  unhealthy  ^{JS!? 
forms  thereof.     It  may  occur  during  any  part  of  the  see-   Um' 
ondary  period  ;  but,  according  to  the  statement  of  surgical  writers, 

it  is  more  liable  to  happen  between  the  fifth  and  twentieth  Mwh 

,  i     e  ii  16th  •nd 

day*,  ami  especially  so  about  the  .fourteenth  day.  20it»d»j*. 

But  this  statement  does  not  exactly  accord  with  the  results  of 
the  writer's  observations  and  researches.  For  example,  in  the 
of  this  essay,  sixty-five  cases  of  secondary  hem  or-  summary  ^ 
Bt  all  of  which  occurred  in  the  late  war  in  this  coun-  6ie,*H, 
trv,  are  either  related  more  or  less  fully,  or  distinctly  referred  to. 
Of  these  65  cases  of  secondary  hemorrhage,  5  occurred  on  the 
fifth  day,  7  on  the  lixth,  8  on  the  seventh,  3  on  the  eighth,  2  on 
the  nintA,  3  on  the  tenth,  1  on  the  eleventh,  3  on  the  twelfth,  5  on 
the  thirteenth,  6  on  the  fourteenth,  2  on  the  fifteenth,  3  on  the  was- 
(Mtatt,  1  on  the  seventeenth,  2  on  the  eighteenth,  2  on  the  nineteenth, 
1  on  the  twentieth,  2  on  the  ttceiity-eecond,  3  on  the  twenty-third,  1 
on  the  tin  a! n  teomth,  1  on  the  twenty-eighth,  1  on  the  tiiirty-first, 
1  on  i\vz  forty-firti*  1  ou  the  forty-seeond,  1  on  the  sixty-ninth,  and 
1  on  the  eighty-fifth  day.     Total,  65  cases. 

It  should  be  stated,  however,  that  of  the  20  cases,  in  aggregate, 


CAUSES   OF   SECONDARY 

of  secondary  hemorrhage,  which  occurred  on  the  ffih.  sixth,  and 
isKorVuUe  *e"*'ll"  days,  11,  or  somewhat  more  than  one  half  of 
J",^7nh,To.i  them,  had  a  scorbutic  character  or  origin.  This  fact 
7th«i*j«.  should  be  borne  in  mind  while  using  the  foregoing  table 
for  purposes  of  comparison,  because  it  appears  that  secondary  hem- 
orrhages occurring  in  scorbutic  subjects  are  much  more  Hal' 
happen  on  the  days  above  mentioned,  than  at  a  later  period. 

Causes  of  Secondary  Hemorrhage.  —  This  form  of  after-bin  ■•'. 
T»rfctj-of      when  we  come  to  investigate  its  clinicul  history,  is  found 
<*Q"*-  to  be  the  product  or  result  of  a  considerable  variety  of 

proximato  physical  agencies.     An  analysis  of  the  cases  narrated  in 
these  pages  shows,  in  the  first  place,  that  secondary  hemorrhage  it 
MmA    not  uivfV«'(|iiently  produced  by  a  contused  wnnml  of  tht 
fry  matt  of  an  artery.      In  such  cases  the  bleeding   is   re- 

strained until  the  bruised  portion  of  the  arterial  tunics,  which  be- 
OOmoa  a  slough,  is  separated  from  the  sound  portion,  when  the  blood 
immediately  begins  to  flow.  For  example,  we  have  already  scon, 
in  the  history  of  Cnse  No.  II.,  that  the  posterior  tibial  artery  was 
contused  by  a  bullet,  and,  the  slough  separating,  secondary  hem- 
orrhage occurred  on  the  eighth  day.  We  have  also  seen  in  Case 
No.  III.  secondary  bleeding  take  place  on  the  sixteenth  day,  from 
a  posterior  tibial  artery  whose  walls  hud  been  bruised  by  a  gunshot 
projectile. 

And  in  the  following  case,  which  was  contributed  by  Dr.  Ben- 
uiustnHn     jamin   Woodwnrd,  secondary  hemorrhage   from  the  in- 
ternal carotid  artery  occurred  on  the  seventh  day,  from 
the  separation  of  a  slough  that  was  occasioned,  in  all  probability, 
by  ;i  contused  wound  of  its  walls. 

CASE  LV1I.  Gunshot  Wound  of  Face  and  Neck,  with  Compound  Com- 
minuted Fracture  of  Lower  Jaw  on  Right  Side  ;  very  J'rofuse  Secondary 
Hemorrhage  on  Seventh  Day,  from  Internal  Carotid  Artery,  which  had 
sloughed;  Convtdsions ;  JAgation  of  Common  Carotid  Artery;  Bleeding 
arrested  permanently  ;  Death  on  Seventh  Day  aflerteards,  from  Menin- 
gitis and  Softening  of  the  Brain  ;  Autopsy ;  contributed  by  Dr.  Benjamin 
Woodward,  late  Surg.  *i2d  Ind.  Vols.  —  Percival  B.  Messenger,  Scr- 
gMDl  Co.  A,  11 1th  Pcnn.  Vols.,  wounded  at  Lookout  Mountain,  Nov. 
2.r>,  18G3.  Admitted  to  General  Hospital.  Tullahoma.  Term.,  on  the 
27th  of  Nov.,  18C3,  for  gunshot  Comminuted  fracture  of  the  lower 
jaw  on  right  side.  Ball  passer!  in  at  right  angle  of  the  mouth,  and 
ranging  back,  shattering  the  jaw,  made  its  exit  through  the  neck,  by  the 
side  of  the  second  cervical  vertebra.  Great  swelling  of  the  parti :  so 
much  so  that  no  efforts  could  be  made  to  remove  the  broken  bones. 
Water  dressings  were  applied,  and  an  opiate  administered. 
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December  2.  —  Wound  discharging  freely ;  no  hemorrhage  ;  nt  noon 
he  fed  himself  with  soup.  About  1  r.  m.  I  was  called  to  him:  "he  was 
bleeding ;  "  fnutid  that  the  internal  carotid  artery  on  right  side  bad 
■laughed ;  four  quarts  of  blood,  by  measure,  were  collected  in  a  tin 
basin.  Convulsions  came  on.  I  pressed  lint  soaked  with  liquor  ferri 
pcrsulph.  into  the  wound  by  the  mouth,  and  also  through  the  back  of  the 
neck.  and.  holding  it  there,  directed  my  assistant  surgeon,  Dr.  Pierce, 
of  the  150th  New  York  Vols.,  to  cut  down  and  ligatc  the  trunk  of  the 
common  carotid  artery.  The  convulsions  were  so  severe  that  the  oper- 
ation was  extremely  difficult,  but  it  succeeded.  The  blood  ceased  to 
flow,  but  the  lint  was  left  in  situ.  Pulse  at  wrist  imperceptible ;  breath- 
ing, 6**Pmg-  Me  was  wrapped  in  hot  blankets  and  left  ou  the  operat- 
ing table  for  four  hours.  Teaspoonful  doses  of  extract  of  beef  and 
brandy,  in  equal  parts,  were  given,  as  soon  as  he  could  swallow.  9  r.  m., 
pulse  perceptible,  but  extremely  weak ;  removed  him  to  his  bed.  1 1 
r.  m..  pulse  160;  extreme  "vigilance ; "  gave  him  one  quarter  grain  of 
morphia  every  four  hours  till  he  slept 

December  3.  —  7  A.  u.,  has  slept  a  little.  Pulse  MO  10  a.  m..  re- 
moved the  lint,  and  cleared  the  mouth  ;  no  return  of  hemorrhage.  Bow- 
els moved,  and  he  has  urinated.  8  r.  m.,  has  slept  four  hours;  gave  win© 
5jj  and  extract  beef  5ij  every  two  hours. 

December  1.  —  8  a.  M.,  lias  slept  well ;  juiIm-  1  -2",  -rowing  fuller.  No 
hemorrhage ;  wound  in  neck  suppurating  well ;  sits  raised  in  bed  ;  takes 
nourishment  freely,  but  is  extremely  weak;  no  cerebral  sjmptouis; 
bowels  moved  well.  2  r.  m.,  pulse  110;  he  has  dictated  a  letter  t.>  Ml 
wife. 

December  5.  —  8  P.  M.,  doing  well ;  pulse  98  and  growing  full ;  head 
feels  clear;  bowels  have  moved  to-day;  he  wants  oysters,  which  are 
given  him  freely. 

Decembers.  —  There  has  been  no  change  till  last  night.  His  pulse 
now  at  10  a.  M.,  is  120,  and  very  soft.  Evidence  of  cerebral  symptoms 
show  themselves  by  hebetude  and  listlessness.  Breathing  very  feeble. 
There  is  slight  but  perceptible  divergence  of  the  right  eye.  His  appe- 
tite, which  has  been  good,  is  failing.  I  think  we  have  softening  of  the 
brain.  5  r.  n.,  same  day  ;  great  hebetude  ;  can  hardly  be  roused  ;  pulse 
190b  VCI?  6°ft  at>d  feeble.  8  I".  M.,  coma  and  complete  paralysis  of  the 
left  side. 

»  December  9.  —  He  died  at  1  A.  it. 
Autopsy.  —  Brain.  —  Right  hemisphere  seemed  to  be  more  pallid  than 
the  left  one.  Every  portion  covered  with  lymph,  and  there  is  some 
serum  under  the  arachnoid.  Dissecting  out  the  carotid  artery,  from  in- 
nominnta  to  base  of  skull,  we  found  that  the  internal  carotid  had  sloughed 
for  a  space  half  an  inch  in  length,  and  embracing  about  half  the  circum- 
ference of  tbo  vessel.  At  the  place  of  ligation  a  firm  clot  was  found 
extending  half  an  inch  below,  and  one  and  three  fourths  inches  above 
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the  ligature.  The  internal  carotid  artery  was  completely  occluded  by  a 
firm  fibrinous  clot  as  far  as  the  entrance  of  the  skull  above,  and  half  in 
im  !i  below  the  slough,  so  that  in  no  event  could  hemorrhage  have  again 
taken  place.  The  jaw  was  a  mass  of  putrilwgc,  and  pus  had  followed 
down  the  sheath  of  the  artery,  bathing  all  the  parts  for  a  full  inch  below 
ligation  and  dissecting  out  the  artery  and  nerve. 

The  artery  was  preserved  as  a  wet  specimen.  And  sent  with  the  hu- 
tory  of  the  case  and  the  autopsy  to  the  Surgeon-general  for  the  Army 
Medical  Museum. 

Comments.  —  An  important  feature  of  the  foregoing  ease,  in  R 
important  practical  point  of  view,  was  that  the  plugging  np  of  the 
•w.  wound  and  the  employment  of  local  pressure  retarded  tin 

flow  of  blood  until  a  ligature  could  be  applied  !••  the  common  caro- 
tid artery,  although  the  hemorrhage  was  so  profuse  that  four  quarts 
of  blood,  by  measure,  were  collected  in  a  vessel,  and  convulsive 
movements  were  induced  by  the  loss  of  blood. 

Another  important  feature  of  the  case  was  that  the  Meedil 
which  was  arrested  by  ligation  of  too  common  carotid  artery,  did 
not  recur ;  and  at  the  autopsy  it  was  found  that  the  internal  car- 
otid at  the  place  of  injury,  as  well  as  the  common  carotid  artery  at 
the  place  of  ligation,  was  undergoing  the  DTOOBM  of  obliterate ■■ 
The  patient  died,  not  of  hemorrhage,  but  of  meningitis  and  soften- 
ing of  the  brain . 

In  the  second  place,  secondary  hemorrhage  is  sometimes  pro- 
Son**^'*"  duced  by  the  separation  of  the  slough,  which  not  unfre- 
•toughiattw  qucntly  surrounds  the  track  made  by  gunshot  projectiles, 
in  the  soft  parts  of  the  body  ;  and  the  following  instance  of  second- 
ary bleeding  from  a  flesh  wound  of  the  thigh,  inflicted  by  a  ininie 
ball,  appears  to  belong  to  that  category. 

Case  LVIII. —  Secondary  Hemorrhage  following  Gunshot  Wound  of 
Tiiigh  {Flesh)  on  Eleventh  Dag  ;  Ligation  of  Femoral  Artery  on  the  Plan 
of  Hunter  ;  ConseevtStM  Gangrene  and  Death  on  the  Eighteenth  Dag  after 
the  Woutul  was  inflicted ;  reported  by  Dr.  Edward  Bat  well.  Surgeon  in 
charge  of  Hospital,  Second  Division,  Fourteenth  Army  Corps.  —  Ser- 
geant G.,  16th  El.  Vet.  Vol.  Infantry,  received  a  minie  ball  through 
the  left  thigh,  about  three  and  a  half  inches  above  the  knee-joint,  graz- 
ing the  femur,  hut  not  injuring  it  Everything  progressed  favorably 
towards  convalescence,  and  on  the  tenth  day  the  slough  separated.  On 
the  eleventh  I  was  hastily  summoned  by  the  surgeon  in  charge  of  the 
wuril,  who  reported  that  considerable  hemorrhage  had  taken  place.  On 
examination  I  found  he  had  lost  about  eight  or  ten  ounces  of  blood,  but 
that  it  had  now  entirely  ceased.     A  tourniquet  was  applied  loosely  over 
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the  artery,  and  directions  given  to  an  intelligent  nurse  to  tighten  it  on 
the  least  indication  of  bleeding  ;  toward  evening  some  oozing  took  place, 
but  the  application  of  persulphate  of  iron  quickly  controlled  it  On  the 
afternoon  of  the  twelfth  day.  another  gush  of  blood  took  place,  in  which 
about  five  or  six  ounces  of  blood  were  lost.  The  tourniquet  was  applied 
so  as  to  control  the  bleeding,  but  not  to  arrest  the  circulation  entirely. 
Next  afternoon  another  gush  of  about  four  ounces  of  blood  indicated 
that  the  operation  of  ligating  the  fcmoml  artery  could  no  longer  be  de- 
layed. Accordingly,  I  cut  down  upon  and  tied  that  vessel  in  the  middle 
of  its  course,  enveloping  the  limb  in  flannel,  and  using  every  available 
means  to  keep  up  the  temperature  of  the  leg.  He  seemed  very  com- 
fortable for  about  thirty-six  hours,  when,  notwithstanding  all  the  efforts 
used,  the  temperature  fell,  and  ere  twelve  hours  it  became  evident  that 
mortification  must  ensue.  During  this  time  he  was  using  brandy-punch; 
beef-let,  and  everything  that  would  tend  to  nourish  and  support  his  sys- 
tem, was  freely  administered;  hut  he  gradually  sunk  into  a  comatose 
condition,  and  died  on  the  eighteenth  day  after  the  reception  of  the 
injury.  Some  may  think  that  the  operation  was  employed  at  too  lnte  a 
period  ;  but  the  loss  of  twenty  ounces  of  blood  was  not  sufficient  reason  to 
interfere,  ax  the  bleeding  was  not  constant,  and  the  nervous  condition 
of  the  patient  made  it  advisable  to  defer  any  serious  operation.  Second- 
ary amputation  would  not  have  produced  any  good  effect,  as  the  mor- 
tification spread  too  rapidly,  even  beyond  the  point  of  operation  ;  besides, 
secondary  amputation  is  "played  out"  in  this  army.  l 

It  is  probable,  however,  that  in  the  cases  belonging  to  this  cat- 
egory Uie  vessel  or  vessels  from  which  the  after-bleeding  springs 
have  sustained  some  injury  directly  from  the  projectile,  and  that 
the  httlrfMT  process  has  been  too  feeble  to  repair  the  bruise  or 
breach  in  the  walls  of  the  wounded  vessels. 


In  the  third  place,  secondary  hemorrhage  is  not  unfrcquently 
developed  in  consequence  of  the  extension  of  the  slough-  ttrmumtm 
ing  process,  in  unhealthy  cotutitutiotu,  from  the  tissues  no««h. 
situated  exterior  to  an  artery,  to  the  coats  of  the  nrtory  itself  when 
they  were  not  primarily  injured.  The  Heeding  in  such  instances 
occurs  on  the  separation  or  the  breaking  down  of  the  slough.  The 
next  three  cases,  wherein  secondary  hemorrhage  occurred  ThM  mm. 
from  the  posterior  tibial,  subclavian,  and  brachial  arteries  tI",T«,»~< 
respectively,  aro  here  introduced  in  confirmation  of  the  views  ex- 
pressed in  this  paragraph.  We  may  also  state  that  this  form  of 
after-bleeding  is  not  {infrequently  met  with  in  parts  that  are  in- 
volved in,  and  undergoing  destruction  by  hospital  gangrene,  and 

I  Vid«  3t«l.  and  Surg.  Rtpcrttr,  J»nnMy  28,  1805,  pp.  361,  3W. 
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some  of  the  most  striking  instances  of  it  ever  witnessed  by  the 
surgeon,  have  occurred  during  the  progress  of  that  affection.  In 
the  cases  belonging  to  this  category  the  bh'  - lin-  i>  •  ms  from  si 
part  i-t'ti  wIk-iv  the  walls  have  not  been  primarily  injured 

by  tin'    projectile.     The  solution   of  continuity   is  -j i.w i:»Ily  <Iu 
a  morbid  process  of  a  destructive  charncter.     This  process  is  much 
sloughing      more  rapid  in  its  progress  than  simple  ulceration.     It  is 

aWnUon  ii  it     1      f         1  •  l  •         -         t        i  1 

»nj  «iough.  usually  called  sloughing  ulceration  in  the  less  severe,  and 
jkm.  sloughing  phagedania  in  the  wont  instances. 

Cask  LIX Secondary  Hemorrhage  from   Posterior    Tibial    Artery 

following  Gunshot  Wound  with  Fracture  of  Leg,  in  Upper  Third,  on  Thir- 
teenth /Jay  ;  Deligation  of  Vessel  at  /Heeding  Point,  both  above  and  beta* ; 
in  Three  Days  the  Hemorrhage  recurred  profusely ;  tied  the  Femoral  Artery 
tinder  the  Sartorius  Muscle ;  on  the  Following  Day  the  Hemorrhage  again 
returned;  amputated  the  Limb;  Death;  ease  reported  by  Dr.  .Tame*  M. 
Holloway.  —  N.  Parker.  Corporal  .list  RegL,  Co.  "  B":  occupation  far- 
mer; aged  forty  years;  general  health  good;  wounded  at  Dairy's 
Bluff",  May  Ifi,  1864.  Gunshot  wound  of  loft  log,  ball  entering  to  the 
inner  side  of  tubercle  of  tibia,  and,  passing  through  that  bone,  made  its 
exit  through  cnlf  at  a  point  two  and  a  half  inches  below  the  wound  of 
entrance.  Me  was  in  the  act  of  stepping  forward  on  the  limb.  I  saw 
the  patient  for  the  first  time  on  May  23d.  He  had  experienced  no  un- 
toward symptom  since  receipt  of  injury  ;  wound  of  exit  nearly  closed  by 
granulation ;  that  of  entrance  not  discharging,  and  showing  no  disposi- 
tion to  fill  up.  Treatment,  cold  water  dressings  and  rest  in  recumbent 
posture. 

May  28. —  Slight  hemorrhage  from  wound  of  entrance,  last  night;  pa- 
tient states  that  the  blood  was  black,  inducing  the  belief  that  it  came 
from  cancellous  structure  of  the  bone. 

May  20.  —  Bled  again  more  profusely  last  night ;  decidedly  arterial ; 
again  at.  daylight  this  morning  ;  and  again  at  9  a.  m.,  after  a  severe  rigor. 
Diagnosis:  Secondary  hemorrhage  from  the  posterior  tibial  in  its  upper 
third,  occuring  on  the  thirteenth  day  after  injury.  The  artery  was  then 
ligated  above  and  behne  the  bleeding  point.  The  lateral  operation,  as  de- 
scribed by  Druitt,  was  employed ;  there  was  much  delay  in  securing  the 
vessel,  occasioned  by  its  great  depth  and  the  sloughing  condition  of  the 
surrounding  tissues  :  the  incisions  wore  necessarily  extensive :  shock 
from  operation  great ;  wound  of  exit  in  tibia  stellated,  and  spicula  of 
bone  protruded.  Cleansed  the  wound,  approximated  its  edges,  and 
applied  a  roller  bandage. 

May  30.  —  Passed  a  sleepless  night ;  reacting  slowly ;  suffers  from 
strangury,  which  was  relieved  by  warm  stupes  and  enemaU ;  limb 
below  knee  warmer  than  before  ligature;  temperature  still  less  than 
normal ;  applied  sand-bags ;  administered  three  grains  of  quinia  every 
two  hours,  to  ward  off  chill ;  nutritious  diet  and  stimulants. 
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.Way  31.  —  Experienced  another  chill  at  half  past  eight  a.  m.  ;  reacted 
without  much  fever;  pulse  depressed,  but  regular;  complains  of  severe 
pain  in  limb;  discharge  from  wound  thin,  dark,  and  very  offensive: 
dressed  with  turpentine :  prescribed  quinia  in  sedative  doses ;  stimu- 
lants and  anodynes. 

June  1. —  Seized  with  another  chill  at  11  a.  M.  ;  hemorrhage  recurred, 
very  profuse  and  exhausting  ;  supposed  to  be  from  extension  of  slough. 
At  12  M.  the  femoral  artery  was  ti gated  as  it  pastes  under  the  surtorius 
muscle;  limb  very  much  reduced  in  temperature  compared  with  the 
other:  cleansed  wound  and  applied  flannel  roller  from  toes  upwnrd,  and 
dressed  with  Labarraque's  solution;  suffers  severe  pain  throughout  the 
entire  limb.     Continue  constitutional  treatment. 

June  2. —  Half  past  five  a.  m.  Slept  at  intervals  during  night;  dis- 
charge from  wound  thin,  unhealthy  pus,  mixed  with  decomposed  blood ; 
very  offensive  ;  lips  of  wound  sloughing.  12  m.  Hemorrhage  recurred. 
At  earnett  request  of  patient,  the  thigh  teas  amputated  in  its  lower  third. 
The  main  arterial  trunk  required  ligature.  He  failed  to  react  from  the 
shock  of  operation,  and  died  the  same  evening  at  4  o'clock.  He  re- 
tained his  intelligence  until  about  one  hour  before  death,  and  after  the 
last  hemorrhage  insisted  upon  the  amputation,  otherwise  T  should  have 
declined  doing  it.  Km  mi  nation  of  the  amputated  memlter  showed  an 
extensive  slough,  involving  the  artery  above  and  Mow  the  ligatures,  and 
the  surrounding  tissues.1 

Comments. —  In  this  case  of  secondary  hemorrhage  from  the 
posterior  tibial  artery,  the  procedure  advocated  by  Outline  was 
adopted  in  the  first  instance,  and  the  vessel  was  tied  botli  above 
and  below  the  bleeding  orifice.  It  failed  to  permanently  arrest 
the  bleeding  because  the  sloughing  process  extended  I"  I  lie  artery 
both  above  and  below  the  points  where  the  ligatures  were  applied. 
With  regard  to  the  secondary  hemorrhage  itself,  for  the  suppression 
of  which  the  ligatnres  were  applied  to  the  posterior  tibial  artery, 
it  should  be  stated  that  it  was  probably  occasioned  at  the  outset  by 
the  extension  of  the  sloughing  process  from  the  surrounding  tissues 
to  the  walls  of  the  vessel  itself.  Then  on  the  separation  or  detach- 
ment of  the  dead  and  disorganized  portion  of  the  coaU  of  the  artery 
a  gush  of  blood  usually  takes  place,  and  secondary  hemorrhage 
is  fully  inaugurated.  In  some  cases,  however,  the  after-bleeding 
mences  with  the  escape  of  only  a  small  quantity  of  blood,  as  it 
did  in  the  instance  now  under  consideration.  Hut  this  premonitory 
liemnrrhage  is  almost  always  followed,  in  a  short  time,  by  a  pro- 
fuse flow  of  blood,  which  may  destroy  the  patient's  life  on  the  spot, 
or,  as  more  frequently  happens,  it  may  recur  again  and  again, 

>  Vide  American  Journal  Medical  Sciences ,  Oct.  1MB,  p.  344. 
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until  the  sufferer  dies,  exhausted  from  the  loss  of  blood,  unless, 
perchance,  efficient  surgical  assistance  is  obtained. 

Cast.  I-X.  Secondary  Hemorrhage  from  Subclavian  Artery,  following 
Gunshot  Wound,  and  occurring  Twenty-tiro  Dayt  after  its  Infliction  ;  Deli- 
gallon  of  Proximal  End  of  Weeding  Vessel ;  Hemorrluigc  recurred  and 
Patient  died  Twelve  Dayt  afterwards;  Autopsy:  Subclavian  and  Pint 
Part  of  Axillary  Arteries  sloughing ;  case  reported  by  Dr.  James  M. 
Holloway.  (Special  notes  of  this  case  were  recorded  by  Dr.  E.  M.  Sea- 
brook,  who  performed  the  operation,  and  continued  in  charge  of  patient 
afterwards.  I  enn  only  give  the  prominent  facte.) —  E.  F.,  soldier; 
aged  about  twenty-five  yenrs;  general  health  good;  wounded  June 
2d,  1864.  Gunshot  wound  through  left  shoulder,  ball  entering  in  front 
and  traversing  the  subclavian  triangle.  Profuse  hemorrhage  suddenly 
occurred  on  the  evening  of  the  24th  of  June,  twenty-two  days  after  re- 
ceipt of  injury.  The  wounds  had  almost  closed  externally.  Diagnosis: 
Indeterminate  hemorrhage  from  the  subclavian  artery.  The  anterior 
wound  was  enlarged,  and  a  ligature  thrown  around  the  artery  above  the 
bleeding  point;  operation  performed  by  candle-light;  the  sense  of  touch 
was  of  great  assistance  in  finding  and  securing  the  vessel ;  shock  follow- 
ing the  operation,  which  was  tedious  and  attended  with  considerable 
loss  of  blood,  very  great  Another  slight  hemorrhage  occurred  a  few 
days  later,  which  proceeded  from  the  transversal  is  colli ;  it  was  tied. 

July  6.  —  l'atient  died  to-day  after  another  hemorrhage.  Autopsy 
(made  by  myself)  :  the  surrounding  tissues  were  completely  disorgan- 
ised ;  the  first  rib  was  fractured  ;  the  subclavian  artery  had  sloughed 
throughout  its  entire  extent,  and  the  first  part  of  the  axillary  was  invaded. 

The  first  hemorrhage  was  evidently  the  result  of  ulceration  of  the 
coats  of  the  vessel,  for  the  parts  were  not  in  a  sloughing  condition  at  the 
time  the  ligature  was  applied.  The  operation  was  followed  by  great 
depression  of  the  vital  energies,  a  natural  consequence  of  the  loss  of 
blood  and  the  protracted  use  of  chloroform  during  the  delay  in  finding 
and  securing  the  bleeding  vessel.1 
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The  following  case  was  contributed  by  Geo.  M.  Wilson,  Acting 
Assistant  Surgeon,  Field  Hospital  of  Fift.-.'iith  Army  Corps:  — 

Case  LXI.  Gunshot  Wound  of  the  Elltmc  ;  Secondary  lit  mo 
on  Sixth  Day ;  Amputation;  Recovery. — Jesse  L.  Adkina,  Corporal 
II.  6th  Ind.  Vols.,  wounded  at  the  battle  of  Kenesaw  Mt,  Ga..  June 
27th,  1864.  Hall  entered  the  anterior  aspect  of  the  right  fore-arm  about 
the  elbow,  emerged  posteriorly  two  inches  below  the  joint  Admitted 
to  the  hospital  June  SO.  Seemed  much  depressed.  Arm  swollen,  and 
dressed  with  flaxseed  poultice.  Cold  dressing  and  bandage  from  wrist 
to  axilla  were  applied. 

July  2,  —  Swelling  diminished;  patient  much  better. 

1  Vide  Amtricm  Journal  it  dial  Science,  Oct.  1846,  p.  MS. 
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July  3.  —  Hemorrhage  took  plate  from  the  brachial  artery  (patient  lying 
still  at  the  time),  causing  loss  of  considerable  blood.  Surgeon  Goslin, 
48tb  III.,  immediately  amputated  the  arm  —  circular  method  —  taking 
off  fmir  inches  of  the  lower  part  of  the  humerus,  of  which  bone  the 
outer  condyle  was  found  badly  shattered.  The  olecranon  also  was 
broken  off.  The  artery  had  sloughed  for  some  distance,  and  the  condition 
of  the  arm  would  not  permit  of  resection. 

Patient  left  hospital  July  27th,  1864 — doing  well  —  stump  almost 
entirely  healed. 

In  the  fourth  place,  secondary  hemorrhage  occurs  when  the 
coats  of  arteries  arc  perforated,  and  their  calibro  penetrated,  by 
simple  ulcerative  inflammation.  The  ulcerative  process  „,  -mpto 
may  be  excited  in  the  walls  of  arteries  by  fragment*  of  aSom^oa- 
bone  pressing  against  them,  while  the  ireneral  health  of  the  subject 
remains  unimpaired,  as  happened  in  the  two  cases  which  arc  nar- 
rated next;  or  it  may  occur  spontaneously,  which  happens  not  un- 
frequently  in  certain  depraved  conditions  of  the  organism  ;  for 
example,  those  induced  by  typhoid  diseases,  by  the  purulent  infec- 
tion, by  scrofulosis,  and  by  excessive  loss  of  blood. 

The  next  case  is  very  interacting  and  instructive.  In  it  ulcera- 
tion of  the  coat*  of  an  important  artery  was  produced  by  pressure 
from  a  fragment  of  broken  bone.    It  occurred  in  the  author's  prac- 

tli-f. 

Case  LXIT.  Gunshot  Wound  of  Right  Ankle-joint  involving  Tibia  and 
Astragalus ;  Profuse  Secondary  Hemorrhage  arterial  m  Character  t„i  the 
Righty-fiith  Dag,  for  which  Secondary  Amputation  was  performed; 
Dissection  of  Amputated  Member  showed  that  a  Spicula  of  Done  had 
caused  Ulceration  and  Sloughing  of  the  Posterior  Tibial  Artery  tJn-..u,,h 
Pressure ;  Death  on  the  Twentieth  Day  after  the  Operation,  from  Ex- 
haustion.—  Private  Jacob  Rudolph,  Co.  K.  1th  Mich.  Vols.,  aged  24, 
was  wounded  in  the  right  ankle,  by  a  rifle-ball,  in  the  battle  at  Cold 
Harbor.  June  9,  1864.  and  was  admitted  to  Stanton  IT.  S.  Army  Gen- 
eral Hospital,  June  12.  It  was  found  that  the  ball  hud  entered  in 
front  of  the  external  malleolus,  and  made  Its  exit  below  the  internal 
malleolus,  fracturing  the  lower  end  of  the  tibia  and  the  astragalus.  He 
did  tolerably  well  till  the  27th  of  August,  when  a  profuse  flow  of  arterial 
blood  unexpectedly  occurred  from  the  wound,  which  reduced  him  very 
much.  The  ankle-joint  being  wounded,  the  extent  of  injury  of  the 
bones  connected  with  that  articiilntlon  being  uncertain,  his  general  con- 
n  being  very  low,  and  the  soft  parts  being  much  swelled  and  in- 
flamed, it  was  thought  that  amputation  afforded  him  the  best  chance  for 
his  life-     That  operation  was  performed  without  delay  by  the  author,  at 
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the  place  of  election  in  the  leg,  by  the  flap  method  (short  anterior  and 
lung  posterior  flap).  The  limb  was  somewhat  (Edematous  at  the  plac* 
of  operation.  The  aiiiesthelic  was  sulphuric  ether.  lie  was  put  upon 
a  strongly  supporting  treatment,  consisting  in  the  Administration  «f 
nutrients,  stimulants,  and  tonics  p.  r.  n. ;  but  they  did  not  get  him  over 
the  effects  of  the  hemorrhage,  lie  gradually  failed,  and  died  on  the 
Kith  of  September  of  exhaustion,  twenty  days  after  the  hemorrhage. 

On  dissecting  the  amputated  limb  it  was  found  that  the  bleeding  oc- 
trurred  frv-m  tin  or  tibial  artery  ;  thai  the  pressure  of  a  spicula  of 

bone  had  caused  ulceration  and  sloughing  of  a  portion  of  it,  and  tliat  thr 
articulnr  surfaces  of  the  tibia   nnd  astragalus  were  extensively  00 
miterl.      Thr  piece  of  bone,  had  Item  driven  by  the  bullet  against  the  artery. 

The  following  rase,  strictly  sju'aking,  dors  not  belong  to  the  cat- 
egory of  traumatic  hemorrhage,  but  its  history  is,  nevertheless, 
very  interesting,  and  presents  several  points  of  resemblance  to 
that  of  the  case  last  narrated. 

Cask  LXIII.  Death  J 'mm  Hemorrhage-  caused  by  a  Sharp  Sequestrum 
which  had  penetrated  thr  Popliteal  Artery,  liy  causing  Ulceration,  of  its 
Coals.  —  Dr.  William  Hunt  reported  the  following  case  to  the  Col- 
lege of  Physicians  of  Philadelphia. 

J.  P.,  aged  19,  was  admitted  to  the  Pennsylvania  Hospital  November 
9th,  1864,  after  an  alarming  hemorrhage,  which  came  through  sinuses 
communicating  with  dead  bone  in  the  popliteal  space.  His  counte- 
nance was  pale  nnd  anxious  ;  pulse  frequent,  quick,  and  small ;  tongue 
glazed,  dry,  and  aphthous;  respiration  hurried;  bowels  costive,  and 
abdomen  meteoric.  He  had  slight  delirium  at  night,  and  constant 
jactitation.  Old  sinuses  and  cicatrices  pointed  to  necrosis,  the  origin 
of  which  w:is  uncertain,  but  was  supjHwed  to  have  been  first  caused  by 
a  fall  on  the  ice  in  the  winter  of  1861-2.  As  there  was  no  bleeding 
at  the  time  of  admission,  the  full  extent  of  the  necrosis  was  not  ascer- 
tained, as  a  thorough  exploration  would  have  endangered  a  return  of 
the  hemorrhage.  Perfect  rest,  nourishing  food,  persulphate  of  iron, 
and  chlorate  of  potash  were  prescribed.  A  bandage  wns  applied  to  the 
limb,  which  had  become  oedenintous,  mid  it  wax  also  elevated.  At  this 
time  slight  pulsation  could  be  detected  in  the  tibial  arteries.  On  con- 
sultation it  was  determined  that  if  the  hemorrhage  returned,  to  etherize 
the  patient,  open  the  wound,  and  amputate  or  ligate,  according  to  the 
result  of  the  exploration.  The  patient's  comfort  was  greatly  improved, 
but  his  general  condition  cannot  be  said  to  have  responded  to  the  treat- 
ment. The  condition  of  hydremia,  into  which  he  was  thrown  from  the 
great  loss  of  blood  before  entering  the  hospital,  gave  very  poor  hopes  of 
recovery. 

A  drop  of  his  blond  on  a  glass  slide  spread  over  a  much  greater 
space,  and  coagulated  in  much  wider  meshes  than  healthy  blood. 
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Under  the  microscope  there  was  a  marked  diminution  of  red,  and  an 
increase  of  white  corpuscles. 

On  Sunday.  November  20th,  an  alarming  hemorrhage  commenced, 
but  it  was  promptly  checked  by  compresses  and  the  tourniquet  From 
this  time  pulsation  in  the  tibial  vessels  entirely  censed.  The  patient 
was  so  weak  as  to  forbid  operation  when  the  uttoOfBng  surgeon  arrived. 

On  Tuesday  following  about  three  ounces  of  blood  were  lost,  after 
which  the  patient  gradually  sank,  and  died  on  Wednesday  night  The 
whole  amount  of  blood  lost  while  in  the  hospital  did  not  exceed  six  or 
eight  fluid  ounces. 

Autopsy.  —  No  examination  of  the  viscera  permitted.  The  connective 
around  the  wound  was  infiltrated  with  scrum  and  lymph.  The 
muscular  interspaces  were  filled  with  decomposing  blood  and  broken- 
down  tissues. including  those  of  the  nerves  and  blood-vessels,  which  were 
involved  in  the  general  pulpy  mass.  An  internal  sinus  communicated 
directly  with  the  femur,  which  was  partly  denuded ;  and  on  the  pos- 
terior surface  of  said  bone  there  was  a  large  cloaca  with  thickened  and 
rounded  edges  ;  from  this  there  projected  inwards  and  downward*  a  very 
sharp,  movable  sequestrum,  which  was  three  inches  in  length,  and  had  com- 
pressed and  finally  penetrated  or  cut  across  the  main  artery  directly  after 
its  passage  through  l)ui  great  adductor  tendon.  The  medullary  cavity  of 
the  femur  was  obliterated  for  the  space  of  two  inches  above  the  seat  of 
disease-1 
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The  foregoing  case  presents  a  strong  similarity,  in  its  leading 
featnres,  to  some  instances  of  movable  sequestra  at  the  lower  part 
of  the  femur,  which  aro  noticed  in  the  chapter  upon  necrosis,  that 
y  be  found  in  another  part  of  this  work.2 


In  the  next  two  cases  the  coats  of  the  popliteal  and  subclavian 
arU-i  respectively  pierced  and  destroyed  by  the  ulcerative 

process  to  such  extent  as  to  cause  very  profuse  secondary  hemor- 
rhage. In  both  of  them  the  occurrence  of  the  ulceration  in  the 
arterial  tunics  appear  to  have  been  occasioned  by  a  depraved  con- 
lition  of  the  general  health. 


CA8B  LXIV.  Gunshot  Wound  of  Right  l*g  ( Calf)  in  Upper  Third ; 
Hemorrhage  on  Forty-first  Day  ;  Ligation  of  Femoral  Artery ; 
Death  Four  Days  ajlerwards  from  Pyamia  ;  Autopsy  ;  Bleeding  occurred 
from  Lower  Part  of  Popliteal  Artery,  which  had  been  extensively  opened 
by  Clreration.  —  Sergeant  James  Ferguson,  Co.  (J,  1 12d  Penn.  Vobt,  a 
man  of  good  constitution,  was  admitted  to  Stanton  U.  S.  Army 

'  Vide  Jmtrinm  Journal  Mtdital  Setmrn,  July,  1H86,  pp.  M,  95. 
'  Vide  CbepteT  on  Nccroxif  in  Section  Second. 
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General  Hospital,  December  29th,  1862,  sixteen  days  after  die  first 
battle  of  Fredericksburg,  on  account  of  n  gunshot  wound  of  the  right 
leg.  received  in  that  battle,  December  13th. 

The  bullet  passed  through  the  calf  of  said  leg,  in  its  upper  third,  be- 
hind the  tibia  and  fibula,  in  a  downward  and  outward  direction.  The 
•wound  did  well  until  the  middle  of  January,  when  the  granulation 
assumed  an  unhealthy  appearance,  and  the  discharge  became  thin  and 
serous.  He  also  exhibited  typhoid  symptoms,  having  a  hot  skin,  a  fre- 
quent pulse,  a  dry,  red  tongue,  watchfulness,  and  no  appetite.  In  lab 
way  he  went  on  from  January  lfith  until  Friday  morning,  January  ?Sd, 
when  hemorrhage  unexpectedly  occurred  from  the  external  orifice  behind 
fibula.  The  officer  of  the  day.  Dr.  Osborne,  readily  controlled  the  bleed- 
ing by  the  application  of  pressure  with  a  roller  bandage  and  ice.  Dr. 
Osborne  thought  the  patient  lost  in  all  about  ten  ounces  of  blood. 
Through  that  day  and  night  the  loss  of  blood  by  ooting  was  very  little. 
On  Saturday  morning,  January  2-1  th,  the  bleeding  recurred,  from  the 
internal  orifice  behind  the  tibia  this  time.  Dr.  Mursick,  hi*  att<i 
surgeon,  was  in  the  ward  when  the  bleeding  commenced.  He  readily 
controlled  the  bleeding  by  the  application  of  persulphate  of  iron,  Hut, 
ice,  and  bandaging.  He  lost  this  time  from  four  to  six  ounces  (not 
more  than  last  figure),  of  blood.  In  the  mean  time  the  typhoid  symp- 
toms became  more  marked  ;  he  complained  of  great  tenderness  through- 
out  the  leg  and  thigh  ;  the  inguinal  glands  were  somewhat  swollen  and 
tender ;  and  there  was  dusky  redness  with  soreness  in  the  track  of  the 
long  saphenous  vein.  His  skin  was  now  pale  yellow,  and  he  presented 
other  symptoms  of  pysemia. 

On  Sunday  morning  a  slight  bleeding  occurred  from  the  internal 
wound,  which  was  readily  controlled  by  pressure  and  ice  ;  there  was  a 
marked  increase  of  swelling  of  the  leg  nodced  this  morning,  and  infil- 
tration thereof  with  blood  was  suspected.  The  swelling  was  extending 
from  the  leg  to  the  thigh,  especially  over  the  external  and  internal 
condyles,  and  the  popliteal  space  also  was  already  filled  up  with  the 
swelling.  He  was  very  pale  and  sallow,  and  expressed  a  great  deal  of 
anxiety  ;  pulse  120,  quick  and  weak. 

On  Friday  we  thought  the  hemorrhage  cainc  from  the  peroneal  artery, 
on  Saturday  from  the  posterior  tibial ;  at  all  events,  we  were  uncertain 
on  Sunday  morning  with  regard  to  the  source  of  the  bleeding.  The 
case  now  presented  an  exceedingly  unpromising  appearance,  on  account 
of  the  debility  from  a  loss  of  about  eighteen  ounces  of  blood,  in  all,  not 
more  than  that,  supperadded  to  typhoid  disease  or  condition. 

It  was  decided  to  tie  the  femoral  artery  at  the  apex  of  Scarpa's  space, 
as  affording  the  best  chance  of  prolonging  life.  That  operation  was  ac- 
cordingly performed  by  the  author,  on  the  afternoon  of  that  day,  Sunday, 
January  25th,  1863,  forty-three  days  after  he  had  been  wounded.  The 
patient  was  manifestly  pysemic,  and  we  scarcely  hoped  for  his  recovery 
On  that  at  i  mint. 
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.Ifonday  morning,  January  26.  —  Patient  appeared  brighter,  pulse 
130  ;  tongue  more  moist ;  leg  getting  warm,  down  to  the  ankle  :  pings 
removed  from  wounds,  and  some  dark,  offensive  blood  flowed  away. 
p.  «_  foot  cold  ;  log  cooler,  blackness  extending  across  the  leg  in 
track  of  wound  ;  tongue  dry  ;  has  had  a  slight  chill,  and  he  is  somewhat 
delirious ;  pulse  130,  and  weak. 

Tuesday,  January  27. —  Morning.  Patient  looks  better  than  last 
erening;  pulse  132,  and  stronger;  leg  warmer  and  blacker  ;  foot  pule 
and  swelled  (serous  infiltration)  -,  serous  infiltration  and  discoloration 
extends  up  the  thigh. 

Wednesday,  January  23.  —  Patient  presents  a  pale,  yellow  hue ; 
blackness  of  limb  deepening  and  extending;  has  reached  the  lower 
end  of  the  incision  for  tying  femoral  artery;  odor  gangrenous. 

Thursday,  January  29.  —  Patient  sinking  ;  and  he  died  in  the  even- 
ing, four  days  subsequent  to  the  deligntion  of  the  femoral  artery. 

The  autopsy  showed  that  the  bleeding  came,  not  from  the  posterior 
tibial,  nor  the  peroneal  artery,  as  had  been  supposed,  but  from  the 
lower  part  of  the  popliteal  artery,  which  had  been  opened  to  large  ex- 
tent by  uli  Juration.  It  was  also  found  that  the  ball  had  grazed  the  hind 
part  of  both  the  tibia  und  fibula  in  its  track,  and  there  were  some  loose 
tplinters.  small  in  size,  in  relation  with  the  tibia  and  fibula. 

A  piece  of  the  femoral  artery  four  inches  long  was  taken  out,  which 
embraced  the  scat  of  the  ligation.  On  the  proximal  side  of  the  ligature, 
the  dot  was  firm,  elm  fly  attached  to  the  walls  of the  artery,  and  altout  three 
quarters  of  an  inch  in  length,  with  its  apex  pointing  upwards  toward  the 
heart.  On  the  distitl  aide  of  the  ligature,  there  was  also  u  small,  firm  clot, 
adherent  to  the  wails  of  the  artery  ;  but  this  elol  was  much  smaller  than  the 
proximal  one.  Both  of  these  coagtda  were  conical  in  shape,  and  attached 
to  the  lining  membrane  of  the  artery  at  and  in  the  neighborhood  of  their 
bases  only. 

The  specimen  was  sent  to  the  Army  Medical  Museum. 


Casf.  I. XV.  Gunshot  Wound  of  Subclavian  Artery;  Secondary  Hem- 
orrhage Twenty-two  Days  afterwards  from  Ulceration  of  its  Walls ; 
Death ;  case  reported  by  Asa  Alonzo  Smith,  M.  D.,  Acting  Assistant 
Surgeon  D.  S.  Army.  —  Private  Levi  Iieylea,  Co.  D,  1 6th  Penn.  Cav., 
aged  25,  wounded  August  16th,  1864,  in  action  near  Malvern  Hill,  Va., 
was  admitted  to  the  Satterlee  U-  S.  Army  General  Hospital,  August  20. 

On  admission  to  hospital  his  general  health  was  good.  His  appear- 
ance, however,  showed  that  he  had  recently  lost  a  large  quantity  of 
blood.  In  the  right  clavicular  region,  about  one  inch  from  the  sternum, 
was  the  hole  made  by  the  projectile,  through  which  the  finger  passed 
under  the  clavicle,  backwards  and  outwards,  over  the  upper  side  of  the 
first  rib.  The  clavicle  was  broken.  There  was  no  orifice  of  exit,  and 
hence  it  was  supposed  that  the  bullet  lodged.     A  great  many  very  small 
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pieces  of  bone  were  felt  firmly  fixed  in  the  tissues  around  the  track  of 
the  ball.  No  pulsation  could  be  felt  in  the  arteries  of  the  right  arm. 
Auscultation  and  percussion  showed  the  thoracic  cavity  to  be  untouched 
An  expectant  plan  of  treatment  was  adopted. 

September  7,  7$  r.  m.  —  Profuse  hemorrhage  from  the  wound  occurred 
and  some  fifteen  or  twenty  ounces  of  blood  were-  lost  in  a  few  minute*. 
It  was  arrested  by  the  nurse,  through  pressure  applied  with  a  narro* 
roller  bandage,  as  had  been  directed.  A  consultation  was  called,  and 
decided  to  continue  the  pressure  in  the  wound  until  the  next  day. 

September  8,  11 J  A-  si.  —  A  consultation  was  again  held,  and  it  was 
decided  to  place  a  ligature  at  once  around  the  subclavian  artery  be- 
tween the  wound  and  the  heart,  and  after  that  to  act  as  circumstances 
might  indicate.  The  usual  incisions  were  made  for  this  purpose,  but 
no  artery  could  be  found  in  the  place  usually  occupied  by  the  sub- 
clavian. On  sliding  the  finger  down  the  scalenus  muscle  against  the 
first  rib,  it  perceived  an  organ  irregularly  rounded,  but  not  hollow  nor 
pulsating,  and  attached  quite  firmly  to  the  surrounding  parts.  With 
difficulty  a  thread  was  passed  round  tins  organ  ;  it  was  left  for  a  few 
moments,  and  then  removed  without  having  been  tied.  After  long 
hesitation  it  was  determined  to  ligatc  a  vessel,  probably  the  superior 
scapular  artery,  beating  in  the  upper  part  of  the  incision,  and  running 
in  such  a  direction  that  it  might  open  into  the  wound.  This  was  the 
only  pulsating  vessel  anywhere  to  be  felt,  on  exploring  both  the  wound 
and  the  incisions  with  the  fingers.  There  was  no  hemorrhage  during  the 
operation.  One  small  vessel,  that  spouted  in  the  subcutaneous  cellular 
tissue  after  the  first  incision,  was  tied  immediately.  The  patient  was 
kept  more  or  less  fully  under  the  influence  of  chloroform,  mixed  with 
ether  (one  part  of  the  former  to  three  of  the  latter,  by  measure),  while 
the  operation  lasted. 

An  hour  after  the  operation  there  was  considerable  reaction  :  the 
general  expression  was  good  ;  the  body  much  warmer ;  the  pulse  ninety- 
eight.  In  the  afternoon  the  pulse  was  ninety-five,  with  more  volume 
and  strength. 

At  quarter  past  five  r.  m.,  the  hemorrhage  recurred,  and  before  proper 
compression  could  be  exercised,  a  largo  amount  of  blood  was  lost 
After  this  the  pulse  was  scarcely  perceptible ;  the  face  was  blanched 
and  covered  with  heavy  drops  of  sweat;  the  extremities  cold;  thirst 
i  t  ii  •-  ii'-.t  ■ .  ami  he  was  very  restless.  He  continued  in  this  OOnditff,  Vk 
mind  remaining  clear,  until  the  next  morning  at  five  o'clock,  when. 
without  any  further  loss  of  Wood,  he  began  to  sink  rapidly,  and  died 
at  eight  o'clock. 

At  the  autopsy,  the  clavicle  was  found  splintered ;  the  first  rib  slightly 
touched  just  outside  of  its  tubercle  |  and  the  scapula  perforated  one 
inch  below  its  spine.  Tfw  subclavian  artrn/  ln\ d  been  lacerated  by  the  ball 
when  it  crosses  the  first  rib  ;  it  was  here  entirely  plugged  up  for  a  space 
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iofheo  tneMst,  amd  looted  Hi«  a  sloughing  mats,  having  a  Number  of  very 
tmaJl  pieees  of  bone  tt altered  through  it.  The  hemorrhage  had  eomt  from 
the  vessel  tcithin  the  serdeni  mnsrles,  where  an  opening  ilirntiifh  its  coats, 
the  product  of  ulceration,  teas  found-  The  sub-htrian  vein  had  been  torn 
avail  by  the  ball.  The  cavity  of  the  chest  and  its  content*  MM  perfectly 
healthy.1 

The  foregoing  case  is  exceedingly  interesting  and  instructive. 
It  presents  us  with  an  example  of  gunshot  laceration  of  tin-  subcla- 
vian artery  sind  vein,  the  primary  Heeding  from  which  appears  to 
have  ceased  spontaneously.  The  vascular  lesion,  nots\ith-<t;inding 
its  importance  and  extent,  was  nut  followed  l.v  tr;i  ;angivnc. 

It  was  reserved  for  secondary  hemorrhage  to  destroy  this  patient. 

In  the   ftth  place*  secondary   hemorrhage  \t  ool    ui;iiv<piently 
produced  by  the  non-union  or  non-obliteration  of  arsenal   to  m- 
when  they  have  been  secured  by  ligature.    In  such  cases,   un*.  «k«. 
when  the  ligature  separates  and  comes  away,  the  blood   b«i»tw. 
flows  out  from  the  unclosed  and  patulous  mouth  of  the  vessel.  The 
case  of  James  N.  Saxon,  the  history  of  which  is  related  r^^ 
;ipter  on  osteo-myelitis  {No.  XXVII.),  furnishes  *"oa 
a  very  striking  illustration  of  this  variety  of  secondary  bleeding. 
He  sustained  secondary  amputation  of  the  thigh  for  gunshot  injury 
on  the  18th  day  of  November.     On  the  morning  of  December  Bd, 
the  ligature  separated  from  die  femoral  artery,  and  hemorrhage,  in 
a  great  stream,  immediately  ■operraned.     He  lost  so  mu<  h  blood 
before    its  flow  could   In-  stopped,  that  he   died  eiyht  hours  after- 
wards.    The  autopsy  showed  that  the  mouth  of  the  femoral  artery 
mi    patulous  and  undiminished  in  size,  and  that  no  attempt  to 
obliterate  it  had  been  made. 

In  the  tizth  place,  secondary  hemorrhage  is  sometimes  produced 
by  tin*  Uojaa&etion  and  breaking  down  of  the  adhesions  ByUqaeto>. 
which  have  been  formed  at  the  mouth  of  a  wounded  ^J',!'1* 
artery,  and  by  which  it  has  been  closed.  When  this  ""•••,w- 
retrograde  metamorphosis  of  the  fibrinous  material  by  which  the 
orifices  in  wounded  vessels  arc,  in  general,  permanently  sealed  up, 
takes  place,  it  denotes  a  deteriorating  condition  of  the  general 
health  of  the  patient  Such  a  liquefaction  of  the  adhesions  formed 
at  the  proximal  orifice  of  the  severed  axillary  artery,  probably  oc- 
curred in  the  case  of  ("'apt.  Jordan  (No.  XXXVII.),  and  allowed 
the  secondary  hemorrhage  to  occur. 

In  the  following  case,  which  occurred  in  the  author's  practice, 
I  Vid«  Amerit**  Jmmal  Mtdieal  BeUtJOtS,  Del.  1SW.  pp.  550-6S8. 
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A   SEVENTH  CAUSE  OF  SECONDARY    HEMORRHAGE. 


secondary  after-bleeding  appears  to  have  been  produced  in  the  wiy 
just  mentioned. 

Case  LXVI.  Secondary  Hemorrhage  from  a  Gunshot  Wound  of  l*e, 
severing  the  Peroneal  Artery,  with  Fracture  of  the  Fibula,  occurring  ontkt 
Fourteenth  Day ;  Amputation  ;  Death  from  Pyttmia  Eleven  Days  afUr~ 
wards ;  the  Peroneal  Artery  the  Source  of  tfie  Bleeding ;  the  Occluding 
Plug  of  Coagulum  and  Fibrins  had  softened  and  given  Way  before  tke 
Jllood-pressurc.-—  Private  George  Hang,  Co.  G.  2d  U.  S.  Artillery,  aged 
27  years,  was  admitted  to  the  Stanton  U.  S.  Array  General  Hospital, 
June  4th,  18G4,  from  the  field,  on  account  of  a  gunshot  wound  of  his 
right  leg,  which  was  complicated  with  a  badly  comminuted  fracture  of 
the  fibula.     The  injury  was  inflicted  at  Cold  Harbor,  Va-,  May  31st. 

On  the  morning  of  the  14th  of  June,  secondary  hemorrhage,  arterial 
hi  character,  occurred  from  the  wound,  and  he  lost  about  ten  ounce* 
of  blood.  At  the  same  time  the  leg  was  greatly  swelled  and  inflamed 
all  the  way  up  to  the  knee.  His  pulse  was  small  and  frequent,  aad 
he  exhibited  other  symptoms  indicating  the  approach  of  irritative  fever. 
It  was  therefore  thought  best  to  amputate  the  member,  which  was 
accordingly  done,  by  Acting  Assistant  Surgeon  Charles  H.  Osborne,  at 
the  lower  third  of  the  thigh  by  the  circular  method.  Sulphuric  ether 
was  employed  as  the  ana>sihetic. 

On  examining  the  amputated  member  it  was  found  that  the  muscles  of 
the  leg  were  extensively  infiltrated  with  purulent  matter,  that  the  peroneal 
artery  was  severed,  and  that  the  hemorrhage  had  proceeded  from  it,  from 
liquefaction  of  the  occluding  clot,  and  the  fibrinous  exudation  at  the  mouth 
of  the  vessel. 

Subsequently  he  got  pyemia,  and  died  of  that  disease,  eleven  days 
after  the  operation. 

It  seems  that  the  deteriorating  condition  of  this  man's  general 
health,  and  the  purulent  infiltration  of*  the  tissues  of  his  leg,  to- 
gether, sufficed  to  produce  a  molecular  disintegration  of  the 
fibrinous  substance  by  which  the  mouth  of  the  severed  peroneal 
artery  had  been  closed,  and  thus  occasioned  the  occurrence  of 
hemorrhage.  It  is  a  significant  circumstance  that  he  died  of 
pyemia  only  eleven  days  after  the  operation. 

In  the  seventh  place,  secondary  hemorrhage  is  often  produced  by 
the  rupture,  or  the  spontaneous  opening  of  the  sacs  of 
traumatic  aneurisms.      In    the  preceding  pages  of  this 
essay  we  have  already  related  three  coses  in  which  that 
accident  occurred,  and  was  attended  with  the  loss  of  much  blood.1 
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In  thy  following  instance  of  diffused  traumatic  aneurism,  which 
was  produced  by  a  gunshot  wound  of  the  axillary  artery,  n,11JtmUTt 
a  spontaneous  opening  "(' the  amuirism:il  sue  was  formed,  *""•• 
oo  tin-  tenth  day  after  injury  was  indicted,  at  tlie  anterior  orifice 
of  the  gunshot  wound,  and  the  patient  lost  a  pint  of  blood  before 
the  hemorrhage  could  be  restrained  by  pressure.  The  subclavian 
artery  was  then  tied ;  but,  three  day*  afterward$,  secondary  bleed- 
ing again  occurred  to  the  extent  of  six  ounces,  and  spot-;  of  <.-<im- 
mencing  gangrene  appeared  on  his  arm.  In  the  evening  he  died 
of  exhaustion,  induced  by  contamination  af  his  circulating  fluids 
by  the  gangrenous  arm,  assisted,  in  all  probability,  by  the  loss  of 
blood. 

Ca«R  LXVII.  Gunshot  Wound  of  Axillary  Artery ;  Diffused  Trau- 
matic Aneurism  ;  Secondary  Hemorrhage  on  Tenth  Day  ;  Deliyation  of  the 
Subclavian ;  Hemorrhage  recurred  Three  Days  afterwards  ;  Consecutive 
Gangrene;  Death;  Autopsy;  reported  by  Henry  G.  Piffiinl.  IL  D., 
House  Surgeon  at  Bellevue  Hospital.  —  G.  W.,  aged  81,  born  in  the 
United  States,  and  a  police  officer  by  occupation,  was  admitted  to  the 
Bellevue  Hospital,  service  of  Dr.  William  Henry  Church,  on  the  evening 
of  June  3d,  18G6. 

About  an  hour  before  admission  he  inflicted  a  gunshot  wound  upon 
himself  in  an  attempt  at  suicide.  The  weapon  was  a  small  policeman's 
revolver,  and  the  ball  conical.  It  entered  near  the  edge  of  the  left 
pectomlis  major  muscle,  six  inches  below  the  top  of  the  shoulder,  and, 
passing  through  the  axillary  region,  emerged  at  a  point  opposite  its  en- 
trance, and  about  one  and  a  half  inches  from  the  edge  of  the  axilla. 
There  was  very  alight  hemorrhage  from  the  wounds. 

Whenjirst  seen,  there  win  a  large  tumnr  in  the  region  of  the  pectoralis 
major  miurle,  due  to  t/ie  effusion  nf  blood.  The  patient  was  unable  to 
move  the  arm  or  hand  of  the  injured  side,  and  sensation  in  the  forearm 
and  hand  was  very  much  diminished,  though  not  entirely  lost  There 
teas  no  pulsation  in  the  radial  or  brachial  arteries.  The  general  condition 
of  the  patient  was  good,  and  he  had  not  lost  much  blood,  as  was  evi- 
denced by  a  normal  pulse  nt  the  right  wrist. 

Jwte  4.  —  Condition  good ;  no  hemorrhage  since  admission ;  tumor 
at  upper  port  of  left  chest  somewhat  diminished.  At  a  consultation  held 
to-day,  it  was  decided  uthat  no  surgical  interference  was  called  for  at 
present."  The  arm,  being  somewhat  cold,  was  wrapped  in  cotton,  and 
morphia  (p.  r.  n.)  given.     No  pulse  at  the  wrist. 

June  5.  —  Sensation  in  the  arm  almost  normal,  motion  improving,  and 
a  slight  pulse  may  be  detected. 

June  8.  —  He  has  continued  to  improve ;  slight  healthy  discharge 
from  the  wounds.     The  pulse  is  almost  as  strong  in  the  left  as  in  the  right 
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JnnelS. —  Last  night  hemorrhage  occurred  from  nnterior  wound  to 
extent  of  sixteen  ounces ;  arrested  it  by  pressure.  A  consultation  being 
again  held,  it  was  decided  to  place  a  ligature  of  reserve  upon  the  sub- 
clavian, and  then  to  enlarge  the  original  wound,  and  search  for  the 
bleeding  vessels.  Dr.  Church  Immediately  proceeded  to  place  the  liga- 
ture around  the  subclavian  iu  the  third  portion  of  its  course  (the  patient 
having  been  previously  etherized).  The  needle  and  silk  were  soon 
passed  under  the  artery,  but  the  ligature  was  not  tied.  The  wound  on 
the  anterior  surface  of  the  chest  was  then  enlarged,  when,  owing  to  the 
disorganization  of  the  parts,  and  there  being  no  hemorrhage  to  guide  to 
the  wounded  vessel,  it  was  found  to  be  useless  to  continue  tin-  search  for 
it.  The  ligature  was  then  tied,  the  arm  wrapped  in  cotton-wool,  and 
whiskey  with  morphia  administered. 

June  14.  —  He  has  passed  a  comfortable  night,  and  feels  very  well; 
slight  fever;  puUe  UG. 

J" a?-  16.  —  Last  night  hemorrhage  again  occurred  from  the  original 
wound  to  the  extent  of  six  ounces.  This  morning  he  is  very  much 
worse.  Pulse  small  and  quick.  160  per  minute.  Covered  with  a  cold 
sweat,  and  feels  very  weak.  Several  spots  of  commencing  gangrene  on 
the  itrm. 

June  17.  —  Died  at  half-post  eight,  a.  m. 

Autopsy,  Four  Hours  after  Death.  —  The  chest  was  opened,  the  clavicle 
removed,  and  the  subclavian  artery  was  traced  from  its  origin  outwards. 
The  ligature  was  found  applied  to  the  vessel  just  after  its  emergence 
from  behind  the  scalenus.  By  dissecting  further,  the  axillary  artery 
was  removed,  mid.  on  examination,  a  wound  of  this  vessel  was  dis- 
covered at  a  point  corresponding  with  the  second  part  of  its  course. 
There  was  a  large  diffused  traumatic  aneurism  oeeupying  the  miliary 
reijiwi,  together  with  the  upper  uud  outer  portion  of  the  anterior  aspect 
of  the  chest.1 


Comments.  —  In  cases  like  the  foregoing,  wherein  the  axillary 
artery  has  been  wounded  by  ft  gunshot  projectile,  ami  a  did 
trail nmt ie  aneurism  1ms  been  formed  in  consequence  of  it,  attended 
with  much  tunic  taction  in  the  axillary  region,  the  risk  of  inducing 
gangrene  of  the  arm  by  tying  the  subclavian  artery  should  alway* 
be  considered  by  the  surgeon  before  ho  proceeds  to  perform  that 
operation.  Such,  at  least,  is  the  lesson  inculcated  hy  the  unfortu- 
nate termination  that  attended  the  case  whose  history  has  just  bran 
narrated.  Could  not  a  more  favorable  result  ha\ebeen  obtained 
in  this  case  Yn  the  performance  of  the  old  operation  ?  The  author 
is  inclined  to  believe,  for  reasons  already  expressed  in  his  com- 
ments upon  the  ease  of  Cupt.  Jordan,3  and  in  his  observations  upon 
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the  surgical  treatment  of  traumatic  aneurism,  that  when  the 
axillary  artery  is  involved  in  this  form  of  aneurism,  secondary  hem- 
orrhage from  the  wounded  vessel  will  hi-  less  likely  to  occur,  and 
consecutive  gangrene  of  the  arm  will  lie  less  apt  to  follow,  if  the 
old  operation  for  the  cure  of  aneurism  be  performed,  than  il  will 
be  if  the  lesion  he  treated  by  the  method  uf  Hunter,  und  a  ligature 
be  applied  to  the  subclavian  urtery  done. 

In  the  eighth  place,  secondary  hemorrhage  not  unfrequently 
occurs  in  consequence  of  the  imperfect  closure  of  the  bj  lh^h-i 
breaches  in  wounded  arteries.  At  first  the  bleeding  is  t>»«i...  in 
arrested  spontaneously,  but  afterwards  the  adhesive  pro-  i«fa». 
cess  fails  to  close  the  traumatic  orifice  completely  and  perma- 
nently, either  because  the  wounded  vessel  U  imprisoned  in  u  bony 
case,  like  the  interior  dental  canal,  which  holds  it  open  at  the  place 
of  injury.  or  btew  it  i*  situated  in  a  part  or  organ,  the  mobility 
of  which  is  very  great,  as,  for  example,  the  tongue,  and  obstructs 
the  healing  process  in  the  arterial  wound. 

In  the  next  two  cases,  secondary  hemorrhage  appears  to  have 
been  occasioned  by  the  incomplete  closure  of  wounded  arteries  at 
the  place  of  injury,  in  the  vray  just  mentioned. 

Cask  LXVII1.  QlBuliot  Wound  of  Far?  with  Fracture  and  Krtensive 
Comminution  of  the  Lower  Jaw  ;  Profuse  Secondary  Hemorrhage  occurred 
Si*  Days  afterward*,  and  wot  arretted  by  Deliyation  of  the  Left  Common 
Carotid  Artery ;  but  lie  lost  so  much  Bbod  before  the  Hemorrhage  was 
d  that  lie.  died  an  the  Following  Pity  uf  Krhiiiixtiun  ;  the  Autopsy 
thai  the  Bleeding  occurred  from  the  Left  Lingual  and  Inferior 
Arteries.—  Private  William  Reeves,  Co.  (',  7tith  N.  T.  Vols.. 
aged  22  years,  was  admitted  to  the  Stanton  U.  S.  Army  General 
Hospital,  May  11th,  18<>4,  from  the  field.  He  had  been  wounded  on 
the  6th  of  May  in  the  battle  of  the  Wilderness.  He  received  a  com- 
pound comminuted  fracture  of  the  lower  jaw  from  a  minic  ball,  which 
entered  the  left  cheek  about  half  an  inch  anterior  to  the  angle  of  the 
jaw.  and  emerged  at  a  point  nearly  opposite. 

When  admitted  to  hospital  the  orifice  of  entrance  was  seen  to  be 
small,  while  that  of  exit  was  large,  being  about  three  inches  in  its 
longest  diameter.  A  large  number  of  primary  fracture  splinters  had 
already  been  extracted  through  the  mouth  and  the  orifice  of  exit 

Profuse  secondary  hemorrhage  from  the  wound  supervened  on  the 
day  of  admission.  May  12,  and  he  lo&t  about  twenty-four  ounces  of  blood. 
It  was  arrested  by  tying  the  left  OOHMMMI  carotid  artery.  No  ana-sthetic 
was  employed.     He  was  much  exhausted  from  loss  of  blood  when  the 
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DR.   CEOBGE   A.    MURSICK's   CASE. 

operation  was  undertaken.  It  was  attended  with  a  good  deal  of  shock, 
and  lie  did  not  rally  afterwards.  He  died  at  four  o'clock  on  the  mornicg 
of  May  13,  of  exhaustion,  occasioned  mainly  by  the  loss  of  blood.  The 
operation  was  performed  by  Assistant  Surgeon  Geo.  A.  Mursick,  U.  S. 
Vols. 

At  the  autopsy  it  was  found  that  the  hemorrhage  proceeded  from  (he 
left  lingual  and  inferior  dental  arteries. 

Cask  LXIX.  Gunshot  Wound  of  Internal  Maxillary  Artery,  mtt 
Fracture  of  Superior  Maxilla  ;  Secondary  Hemorrhage  from  Wound  and 
ligation  of  Common  Carotid  Artery  on  Sixteenth  Day ;  Hemorrhage  re- 
curred on  Third  Day  ujlcrwariU  ;  arretted  it.  liy  Plugs  and  Styptics  ap- 
plied in  Original  Wound ;  Death  from  Abscess  of  Brain  Forty-ant  Days 
after  Operation  ;  reported  by  Dr.  W.  W.  Keen.  Jr..  Acting  Assistant 
Surgeon,  U.  S.  Army.  —  Corporal  C,  29tli  Mass.  Vols.,  aged  S3, 
wounded  nt  Gettysburg,  July  1st,  1863,  admitted  to  the  Satterlee  U.  S. 
General  Hospital.  July  11th.  A  minie  ball  penetrated  his  face  one  inch 
ami  three  quarters  below  the  left  eye,  and  lodged  in  the  upper  jaw-bone, 
just  behind  the  first  molar  tooth,  partially  destroying  the  left  palatine 
arch,  knocking  out  the  last  two  molars,  and  destroying  the  alveolar  pro- 
cess to  a  correspond ing  extent.  On  the  third  day  the  ball  fell  into  his 
mouth,  and  he  secured  it.  lie  was  attacked  by  secondary  hemorrhage 
on  the  7th  and  again  on  the  10th  of  July. 

When  admitted  to  hospital  the  patient  was  doing  very  well.  He  con- 
tinued to  improve  until  the  morning  of  July  16th,  when  a  considerable 
hemorrhage,  evidently  arterial,  set  in.  It  censed  on  the  application  of 
cold  water.  At  twelve  K,  another  and  severer  hemorrhage  occurred  ; 
plugged  both  anterior  and  posterior  wounds  with  lint  wet  with  a  solu- 
tion of  alum  and  benzoic  acid.  At  three  r.  m.,  another  screrc  hemor- 
rhage took  place  from  both  wounds  and  the  nares,  the  latter,  doubtless, 
through  the  antrum  which  had  been  traversed  by  the  ball.  It  ceased 
spontaneously.  At  five  r.  m.,  another  hemorrhage  occurred  from  the 
insecurely  plugged  posterior  wound,  but  it  soon  censed  spontaneously. 
At  six  p.  si.,  a  violent  hemorrhage  occurred  from  both  wounds.  The 
liquor  ferri  persulph.  was  tried  without  success.  He  had  now  lost  a 
large  quantity  of  blood  (between  twenty  and  thirty  ounces)  since 
morning.  At  6.10  y.  m..  proceeded  to  ligate  the  left  common  carotid 
artery.  The  patient  could  neither  be  etherized  nor  lie  down.  So  the 
operation  was  performed  while  he  sat  on  the  side  of  his  bed.  The 
artery  was  tied,  without  difficulty,  just  above  the  omo-hyoid  muscle.  On 
tightening  the  ligature,  violent  spasms  of  all  the  muscles  took  place, 
with  syncope.  The  bleeding  immediately  ceased  :  he  was  placed  in  the 
recumbent  posture,  and  some  brandy  administered.  In  a  few  seconds 
the  spasms  ceased,  and  his  consciousness  returned. 

July  19.  —  Hemorrhage  from  both  orifices  of  tht  gunshot  wound  again 
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teeurredatfiee  A-  St.  andten  V.  n.,  but  ceased spontaneously  in  both  instances. 
For  the  purpose  of  arresting  these  recurring  btmotthagBBj  it  was  decided 
to  expose  the  antrum,  and  plug  both  it  ami  the  wound.  An  incision  was 
therefor*  mad*  from  the  tingle  of  the  mouth,  on  lib  left  tide,  towards  the. 
tar.  two  and  a  half  inches  lima  ;  the  cheek  wot  dissected  upwards,  and  the 
alienor  wall  of  the  antrtim,  together  with  the  inferior  Itoundary  of  the 
wound,  was  removed  or  cut  away  with  thr  astra-tamr  and  scalpel.  The 
bote  piece*  of  bone  vert  extracted,  and  the  wound  and  the  antrum,  now  one 
common  earity,  were  firmly  plugged  teith  lint  saturated  with  MonseFs  solu- 
tion. He  was  placed  upon  the  use  of  nutrients,  stimulants,  and  ano- 
dynes, and  tincL  fcrri  chlorid.  gtLs.  xx.,  with  quiniae  sulph.,  gra.  ii.,  t.  d.. 
were  prescribed. 

July  21. — The  ligature  came  away  from  the  carotid  this  morning, 
four  and  a  half  days  after  its  application. 

July  31.  —  Still  decidedly  improving;  removed  the  plug  of  charpie 
from  the  jaw ;  there  hud  been  no  hemorrhage  in  twelve  days ;  pulse 
ninety-six. 

August  1,  2,  and  7.  —  Hemorrhage  recurred  from  the  wound  of  the 
(ace;  stopped  it  by  plugging  the  antrum  as  on  a  previous  occasion. 

August  20. —  Hemiplegia  of  right  side. 

August  22.  —  Convulsive  movements  of  right  or  pnralyzed  side. 

Anoint  2I>. —  Died  at  eleven  a.  m.  to-day,  comatose ;  fifty-six  days 
after  being  wounded,  and  forty-one  after  the  operation. 

The  autopsy  showed  that  the  left  carotid  artery  was  consolidated  from 
within  three  fourths  of  an  inch  of  the  aorta  up  nearly  to  its  bifurcation, 
here  it  again  became  patulous ;  and  that  the  left  cerebral  hemisphere 
involved  in  suppurative  inflammation.1 


J 


In    the    ninth  place,  secondary  hemorrhage  not  unfrcqucntly 
occurs  from  the  distal  orifice  of  a  wounded  artery,  and  is   rrom  ^^ 
produced   by   the    imperfect  closure   of   said   orifice,  the   .""^J 
proximal   orifice   being  nt  the  MUM  time  well  sealed  up.   mn,lk*- 
We  have  already  seen  secondary  bleeding  occur  in  this  way  in  the 
case  of  Christopher   Gross   (No.  XII.).     Ha  had  ■OltUMu'  A  irun- 

t  wound  of  the  thigh,  which  severed  the  femoral  artery.  Both 
of  the  divided  vessel  were  secured  by  ligatures  applied  on  the 
of  battle.     The  vein  also  was  tied.     Secondary  hemorrhage* 

tn  the  distal  part  of  the  artery,  occurred  on  the  sixth  and  a^  in 
on  the  ninth  day.  It  was  controlled  by  pressure.  The  patient 
was  in  a  dying  condition  from  loss  of  blood  and  commencing  gan- 
grene of  I  he  limb,  mid  no  operation  was  therefore  attempted.  In 
Case  No.  LII.,  the  secondary  Bow  of  blood  proceeded  also  from 
tho  distal  orifice  of  the  wounded  common  carotid  artery.    The 

'  Vide  Amtriam  Journal  Sttdkal  Science,  July,  1*04,  pp.  2T-48. 
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proximal  orifice  was,  at  the  same  time,  still  plugged  with  the  im- 
pacted ball  that  had  produced  the  injury. 

In  the  tenth  place,  it  has  been  found  that  scurvy  exerts  an  ira- 
ScurTy  cm-  portant  influence  in  the  production  of  secondary  henior- 
mimDN.  rhnge.  All  surgeons  who  have  given  attention  tfl  dn 
subject  appear  to  bu  agreed  on  this  point.  The  scorbutic  taint 
promotes  the  occurrence  of  secondary  after-bleeding, — firatly,  W 
the  thin,  watery  condition,  iiiul  iliiiiiiii.du'd  coagulability  of  tin;  blood 
with  which  it  is  accompanied  ;  and,  tecondly,  by  the  enfeebled  tone 
and  enfeebled  power  of  the  systemic  reparative  forces  which  it 
always  induces.  Hence  it  is  that  scooiidsin  li-morrliage  oc- 
casioned by  scurvy  is  met  with,  in  a  very  large  proportion  of  the 
cases,  on  the  fifth,  sixth,  and  seventh  days,  or,  in  other  words, 
during  the  early  part  of  the  secondary  period. 

The  following  case  presents  us  with  an  example  of  secondary 
scorbutic  hemorrhage.  The  bleeding  was  arrested  by  ligatures 
:i]i|>Iii'<l  on  both  the  proumal  and  dUtal  side  of  the  wound  dI  dM 
brachial  artery.  The  patient  recovered.  This  case  was  contrib- 
uted by  Dr.  W.  Clendenin,  late  Surgeon  U.  S.  Vols. :  — 

Cask  LXX. —  Scorbutus;  (riimfiot  Wound iuvulvma  liracJiial Artery; 
Secondary  Bmorrhag*  on  Sink  Day  ;  arrested  by  Ligation  of  Artery  at 
Seal  of  Injury,  lint/t  Proximal  avd  Distal ;  Reference  also  made  to  Thirtrr* 

Additional  Oases  of  Scorbutic  Hemorrhage. ,  of  the  69lh  Keg., 

O.  V.  I.,  was  wounded  through  tin-  fleshy  part  of  the  left  arm,  on  its 
inner  aspect,  near  the  middle,  which  was  attended  with  very  little  hero* 
orrhage.  Pulsation  was  absent  in  both  the  radial  and  ulnar  arteries; 
temperature  of  the  hand  and  fore-arm  reduced.  The  patient  was  labor- 
ing under  slight  indications  of  scorbutis.  The  wound  was  dressed  with 
lint  and  water  dressings  ;  and  the  hand  and  fore-arm  were  enveloped  in 
flannels  with  a  view  to  the  preservation  of  a  normal  temperature  therein. 
A  generous  diet,  consisting  of  beef-soups,  milk,  und  vegetables,  was 
allowed.  On  the  sixth  day  after  the  receipt  of  the  wound,  hemorrhage 
suddenly  supervened,  and  was  controlled  only  by  compressing  the  bra- 
chial artery.  The  wound  was  diluted,  and  a  ligature  placed  upon  both 
the  proximal  and  distal  side  of  the  injury  of  the  vessel.  The  bleeding 
did  not  again  occur. 

In  four  cases  of  flesh-wounds  of  the  fore-arm,  implicating  the  ulnar 
I,', .',',',' r'rV'',-  artery,  occurring  '"  IIIIMI  DfWOlbudC  taint.  MOOIldirj  liein- 
fmn.  uinw     orrhage  occurred  in  one  case  on  the  fifth  day.  in  one  case 

■  till  nul 111  «■,«•,,  ,"  ■         , 

artarUa.  mi  the  sixth,  and  in  the  other  two  cases  on  the  seventh  day 
subsequent  to  that  of  injury. 

In  each  of  these  cases  the  ligature  was  applied  at  once,  and  the  hem- 
orrhage permanently  arrested.     Recovery  in  all  complete. 
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In  thret  cases  of  gunshot  injury  of  the  fore-arm  in  which  the  radial 

1  had  undoubtedly  been  severed  (the  patients  manifested   Dr.  n.n- 
iptotns  of  scurvy),  hemorrhage  wns  continuous  from  the   ini'ur i™' " 
very  moment  the  wounds  were  received  until  ligatures  were  <xm"ou,d 
applied,  and  it  was  restrained  only  by  compression,  made  both  above 
and  below  the  point  of  injury.     In  one  of  these  cases  the  artery  wns  not 
ligated  until  the  evening  of  the  fifth  day,  when  the  patient  became  un- 
willing to  undergo  compression  longer,  and  lignturcs  were  put  upon  the 
distal  and  proximal  sides  of  the  injured  vessel  by  dilating  (lie  original 
:•■-.<■  ■■!  ■.  in  the  other  two  coses  ligation  was  effected,  as  in  the  first  case, 
on  the  third  day. 

Six  cases  of  secondary  hemorrhage  from  the  posterior  tibial  artery 
came  under  my  observation,  all  of  which,  in  my  opinion,  ftaa  m 
had  their  origin  in  scurvy :  that  is  to  say,  1  do  not  think  it  tnmy. 
probable  that  secondary  hemorrhage  would  have  ensued,  if  the  meu  had 
not  been  scorbutic.  The  bleeding  occurred  in  one  case  on  the  fourth, 
in  three  on  the  fifth,  in  one  on  the  sixth,  and  in  the  sixth  case  on  the 
seventh  day  after  the  infliction  of  the  wound.  In  two  of  these  cases  the 
ligatures  sloughed  off  within  four  days  after  they  were  applied,  and  liga- 
tion was  subsequently  mCCS— folly  effected  (in  the  lower  pnrt  of  the 
upper  third  of  the  leg)  above  the  point  of  injury. 

Dr.  Clendenin  also  observes. —  I  have  never  witnessed  secondary 
hemorrhage  from  the  anterior  tibial  artery,  excepting  as  a  result  of  hos- 
pital gangrene. 

Upon  secondary  luMiimi-liago  occurring  in  scorbutic  subjects,  and 
me  to  this  topic,  we  will  lie  re  introduce  the  following:  — 

Surgeon  John  Wilson,  t".  S.  Vols.,  slates  that  he  Ins  •'  long  been  of  the 
opinion  that  depravation  of  the  blood  is  the  prolific  source  of  Dr  j  U|U.,„ 
hemorrhage  :'*  that  it  "generally  occurs  in  patients  ^J^JJJ ot 
whose  vital  status  is  Iwlow  par,  and  whose  wounds  show  no  h«norrii«fl». 
efforts  at  reparation,  but,  on  the  contrary,  remain  patulous,  frequently 
giving  issue  to  a  gray,  shreddy,  and  sometimes  snnious  and  foetid  dis- 
charge." "  In  all  these  cases"  he  conceives  "  the  hemorrhage  to  result 
from  a  lack  in  the  formative  power  of  the  system  generally,  or  in  the 
part  specially."  After  the  nppliention  of  a  li^iture  to  a  wounded  artery. 
he  considers  that "  the  risk  of  secondary  hemorrhage  will  be  exactly  in 
proportion  to  the  power  of  plastic  reformation."  ■  Without  this  power 
tin-  ligature  will  very  often  fail  to  protect  the  patient ;  destructive  disin- 
tegration will  set  in,  and  the  feeble  barrier  which  nature  may  have 
attempted  to  erect  against  the  flood,  will  yield  before  then*  atergo,  and 
the  hemorrhage  recur." 

■  '■  Other  cases  of  bleeding  occur  where  no  primary  breach  of  continuity 
exists,  and  where  the  bleeding  proceeds  from  vessels  involved  in  the 
destructive  process  of  sloughing  subsequently  occurring  in  the  wound." 
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■  For  all  these  classes  of  secondary  hemorrhage,"  he  conceives  "pro- 
tein* in  some  form  "  ■  to  be  the  surest  remedy."  He  believes  "albumen 
to  be  the  prophylactic  styptic  par  rjccellence,  —  not  applied  to  the  wound. 
but  introduced  freely  into  the  living  economy."  ■  Compared  with  this," 
he  deems  "all  other  agents  scarcely  worthy  a  serious  consideration."1 

Dr.  Wilson  was  afterwards  appointed  one  of  the  medical  inspec- 
tors of  the  army. 

In  the  eleventh  place,  secondary  hemorrhage  is  sometimes  induced 
■yhOorjin  by  the  injuries  attendant  upon  the  transportation  of  the 
am.  wounded,  which  is  an  inseparable  concomitant  of  the 

practice  of  surgery  with  armies  in  the  field. 

Guthrie  relates  the  following  case  in  point:  — 

Private  J.  Barnes  wns  wounded  May  16,  in  the  right  thigh,  by  a  mus- 
,,„.u,,.. ,  kct-ball.  which  divided  the  femoral  urtery  as  it  becomes  pop- 
e"*-  litcal.     The   hemorrhage,  which  was   at   first  very   profuse, 

ceased  spontaneously.    Afterwards  the  toes  were  attacked  with  gangrene. 

On  the  evening  of  June  3,  eighteen  days  after  the  casualty,  this  pa- 
tient was  placed  on  a  bullock-cnr,  to  be  removed  with  the  rest  of  the 
wounded  to  Elvas;  the  mortification  of  the  foot  having  ceased  to  spread, 
and  a  line  of  separation  having  been  formed.  Shortly  after  the  cars 
moved,  he  learned  that  the  man  was  bleeding  from  the  wound;  the 
blood  evidently  came  from  the  popliteal  artery,  and,  an  it  flowed  slowly, 
he  supposed  from  the  lower  divided  end.  Guthrie  amputated  the  limb 
above  the  knee,  and,  on  dissecting  it  afterwards,  found  that  the  divided 
ends  of  the  artery  were  separated  from  each  other  to  the  extent  of  an 
inch,  that  the  proximal  portion  contained  a  firm  coagulum  nearly  an 
inch  long,  which  filled  up  the  contracted  mouth  of  the  vessel  like  the 
gradual  diminution  of  the  neck  of  a  claret-bottle;  a  layer  of  the  same 
covered  the  mouth  of  the  vessel  and  its  immediate  vicinity,  and  ap- 
peared to  have  a  commencing  organization.  The  vein  was  closed  in  the 
same  manner.  The  distal  portion  of  the  artery  was  very  peculiar. 
The  substance  drawn  across  appeared  to  have  closed  it  completely  al  one 
timt,  and  to  have  given  way  from  the  rough  motion  of  the  car  at  the  point 
found  open,  which  was  very  small,  even  when  the  sides  of  the  artery 
were  approximated.  A  very  little  toft  eoagulum  teas  behind  it ;  and,  if 
the  patient  had  not  been  removed,  Guthrie  thought  the  vessel  would  hare 
remained  secure.9 

The  foregoing  account  of  the  caso  ha*  been  considerably  abridged 
from  that  published  by  Guthrie. 


'  Vide  AimHcan  Medical  Timet,  .Jnnf  13, 1883,  p.  279. 
«    Vide  Duiiurt  and  Jnjvriu  </  ArUriet,pp-  *3a.  ***•  Mt- 
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In  the  twelfth  place,  it  appears  that  the  occurrence  of  secondary 
hemorrhage  is  promoted  by  the  operation  of  mora!  causes  Pt»m«Mbr 

^i  •  moral 

a  depressing  nature.  ■»■>*». 

Concerning  the  Influence  of  Moral  Cause t  in  producing  Secondary  Hem- 
orrhage ;  transcribed  from  the  author's  field  note-book.  —  Wednesday, 
April  16,  1m".."i.  in  i  imp  near  Hurkcsvillc.  V«.     Acting  Staff   Notion 
gem  Albert  Wood,  who  has  just  now  returned  from  City  ram. 

lV'int,  reports  that  there  has  recently  been  a  good  deal  of  secondary 
hemorrhage  among  the  wounded  in  the  Cavalry  Corps  Hospital  at  that 
place,  and  that,  relatively,  a  much  larger  proportion  of  it  has  fallen  upon 
the  commissioned  officers  than  upon  the  enlisted  men.  The  medical 
officers  of  the  Cavalry  Corps  Hospital  were  inclined  to  attribute  this 
disparity,  which  was  very  striking,  to  moral  causes  in  great  degree.  The 
enlisted  men  who  were  able  to  bear  transportation,  were  not  retained  in 
the  hospital  at  the  Point,  but  were  sent  northward  and  homeward  by  the 
hospital  steamers  with  but  little  delay.  With  the  commissioned  <>lli- 
cers,  however,  the  case  was  different  They  experienced  great  difficulty 
and  much  delay  in  procuring  leaves  of  absence,  notwithstanding  that 
they  were  suffering  from  wounds  received  in  battle.  Without  a  leave 
of  absence  granted  by  competent  authority,  they  were  not  permitted  to 

eave  City  Point.  "While  they  were,  for  the  most  part,  extremely  anx- 
ious to  visit  their  homes,  they  were  retained  in  the  Depot  Field  Hospital 
(cavalry  portion  of  it),  apparently  without  any  good  reason.  In  con.se- 
DJacace  of  this  neglect,  many  of  them  became  melancholy,  and  a  good 
deal  depressed  in  both  spirits  and  strength.  This  intense  anxiety  to 
revisit  their  families  continuing  day  after  day,  with  ljnj>e  deferred,  told 
badly  on  their  general  health  after  a  time,  and  operated  indirectly  as  a 
cause  promotive  of  secondary  hemorrhage.  Such,  at  least  according  to 
Surgeon  Wood,  was  the  explanation  offered  by  the  medical  officers  on 
duty  at  the  Cavalry  Corps  Hospital,  for  the  purpose  of  accounting  for 
the  relative  greater  frequency  of  the  occurrence  of  secondary  btfflM- 
rhagc  among  the  commissioned  officers  than  among  the  enlisted  men, 
and,  indeed,  it  appears  to  be  about  the  only  sound  reason  that  can  be 
presented. 

Again,  certain  preexisting  pathological  conditions  of  the  arterial 
tunics,  such  as  atheroma,  fatty  degeneration  of  all  kinds,  4tflBnwl, 
and  ossification,  exert  no  inconsiderahle  influence  in  the  S^^Jj?" 
way  of  predisposing  to  the  occurrence  of  secondary  hem-  torf*"- 
orrhage  after  wounds  and  surgical  operations  involving  arteries  of 
considerable  »i/.r.  whose  walls  are  thus  diseased.  Mr.  Paget,  in  a 
recent  clinical  lecture,  says,  with  regard  to  amputation  in  cases  be- 
longing to  this  category,  — 

■  Here  one  can  have  no  doubt  that  degeneracy  of  the  arteries  in  the 


! 
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limb  brings  groat  peril  with  it-     Primary  hemorrhage  U  more  difficult 
to  control,  and  recurrent  and  secondary  hemorrhages  are  more  frequent, 
and  all  the  wuree  because  the  patients  are  those  in  whom  all  losses  of 
blood  are  dangerous.     Moreover,  if  these  risks  are  survived,  the  feehJt 
nutrition  of  the  wounded  parts  gives  opportunity  for  spreading  suppur- 
ations ;  and  all  the  healing  processes  are  slow ;  and  hereby  all  the  jieriU 
of  the  case  are  prolonged.     And  when  you  think  of  slow  healing  of  any 
amputated  limb,  remember  that  amongst  all   the  textures  of  the  limb 
few  are  less  favorably  constructed  for  healing  than  are  the  tissue*  of  the 
arteries.     Their  healing  after  wounds  is,  as  you  know,  difficult,  and  often 
interrupted,  even  in  the  healthiest  persons.     Much  more  likely  is  it  to 
be  so  in  those  whose  textures  are  degenerate ;  indeed,  if  you  look  at  a 
thoroughly  degenerate  artery,  you  must  wonder  that  healing  should  ever 
take  place." ' 

There  is  an  important  point  relating  to  secondary  hemorrhage 
imr^rune  thut  has  already  been  briefly  alluded  to,  which  demands 
po,Dl-  some  additional  consideration ;  namely,  when  secondary 

hemorrhage  occurs  fn  m  an  artery  wounded  or  tied  in  its  continuity, 
—  for  example,  the  femoral  artery  in  the  continuity  of  the' thigh, — 
the  distal  orifice  or  part  of  the  vessel  is  generally  the  if  the 

!il ling.       In  i-.r.i ■-•  In-longing  to   tliis   category,   il  [a    u-n.illy  found 

that  the  proximal  orifice  remains  securely  closed,  while  the  distal 
orifice,  even  when  it  was  closed  at  the  outset,  becomes  reopened 
from  failure  of  the  healing  process  in  that  part  of  the  artery.2 
There  can  be  but  little  doubt  that  the  distal  end  of  a  divided  artery 
is  mure  prune  to  bleed  during  the  secondary  period  than  the  prox- 
imal. When  an  artery  is  tied  in  its  continuity,  the  distal  clot  is 
always  found  to  be  much  smaller  than  the  proximal.1  The  organ- 
izing process  also  proceeds  less  rapidly  in  the  distal  than  in  the 
proximal  coagulutn.  The  healing  process  generally  is  much  less 
active  on  the  distal  than  on  the  proximal  side  of  a  ligature,  in  the 
tissues  of  the  artery.  The  blood  which  escapes  from  the  distal 
orifice  is  usually  dark-colored,  and  flows  in  a  steady  stream,  except 
in  certuin  regions  where  the  inosculation  between  the  terminal 
branches  is  very  free,  for  example,  in  the  scalp  and  in  the  fore-arm, 
as  already  mentioned.*  It  is  obvious  that  when  hemorrhage  occurs 
from  the  distal  orifice,  whether  it  be  primary,  intermediary,  or 
secondary,  it  does  no  good  to  compress  or  tie  the  injured  vessel  on 
the  proximal  side  of  the  wound,  and  the  surgeon  should  constantly 

• 

>  Vide  Umrel,  Aur\  10.  1807;  ■No  Mtdicnllfoct,  Nov.  1S07.  p.  ir.t. 

•  Sncut  of  ('hri»toph*r  (jrnv«.  No.  XII.:  «l«o  two  <■««»  related  l»r  Guthrie,  In  which 
r«Ul  hemorrhage  occurred  from  the  diittal  end  of  a  divided  artery,  up.  cit.,  pj>.  262,  9M. 

•  8m  Ca»e  of  Scrgt.  Ferguioa,  No.  LXIY.  «  Vide  pate  6  of  Un»  euar. 
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be  alert  lest  he  may  commit  this  error,  whicli  happened  to  so  emi- 
nent a  surgeon  us  Pcllctaii. 

Moreover,  secondary  hemorrhage,  whether  occurring  from  the 
distal  or  the  proximal  orifice  of  injured  arteries,  or  from  "i«>«- 

....  -  i       -  i      •       ond»rj  Iimo- 

the  stumps  ot  amputated  limbs,  or  from  wounds  in  their  *rrb»,w «.t» 

-  11    •      is  .  *ra"'  Uu" 

enenuly  implies  some  defect  m  the  healing  p»**- 

jirocess, —  some  deficiency  in  either  the  organizing  force  or  the 
organizing  material.  This  statement  obtains  in  a  large  majority 
lataneea  where  secondary  1  ,li-.-> ling  takes  place.  It  i.-  nl  - 
a  subject  of  considerable  importance  in  a  practical  point  of  view, 
because,  not  unfreojucntly,  this  defect  in  the  healing  process  may 
be  anticipated  and  remedied  in  considerable  extent  by  appropriate 
medication.  It",  for  example,  the  subject  of  a  severe  wound  or  sur- 
gical operation  has  scurvy,  or  malarial  disease,  or  constitutional 
syphilis  or  happens  to  l>e  much  reduced  froin  want  of  food  or  Ions 
of  blood,  suitable  alimentation,  combined  with  the  administration 
of  remedies  calculated  to  remove  the  diathetic  disorder  (dyscrasia) 
generally  assists  to  prevent  the  occurrence  of  secondary  hemor- 
rhage, by  promoting  the  healing  process  in  the  wounded  vessels. 
Again,  much  good  may  also  be  done  by  securing  thorough  clean 
■  and  ventilation.  Secondary  hemorrhage  is  always  much 
more  rife  anion.;  the  inmates  of  the  over-crowded  and  noisome  hos- 
pital wards  than  among  those  of  the  well-ventilated  and  cleanly 
ones.  During  the  late  War  of  the  Itc-bellion,  the  most  efti-  riaphjhdi 
cacious    of  the    means  at   our  disposal    for  preventing  ho"'r"i'^. 

secondary  bl lino  consisted  in  the  administration    of  nutrients, 

aati  scorbutics,  anti-periodics,  tonics,  and  .stimulants,  as  indicated 
by  the  special  features  of  each  case,  and  in  the  avoidance,  as  far  as 
practicable,  of  all  those  disorders  which  are  engendered  by  foul  air 
and  DBdeexUxnesSi  or  produced  by  hospital  infection. 

It  has  been  deemed  advisable  to  present,  in  a  tabular  form, 
PicfaSSOr  Eve"-  interesting  collection,  of  Bases  ill  which  secondary 
hemorrhage  occurred. 
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The  Ancient  Surccom   on  the   Treatment    of  Traumatic   Hemorrhage :    Ut,  C«l»u»;  W, 
Galen:  :i<l,  At'tins;  Ifb,  I'alladim;  Sfk,  AILni-rtMi;  6th.  Arerrho.  - .   7th(  A^fMBIM)  8uV 

IUkum:  mil,  ii:.iy  Abbta;  I Oth,  Paolui  JBgiuu.  —  Tin  Kariv  Hodt  ™  W  rtMti  «i  Sur- 
gery mention  all  tin-  Amitni  M.ilni.l*  of  aufjpraMhlg  flamnrrliaja-  Ut_  Of 
■  Mourn  of  atTu»ling  Hemorrhage.—  How  it  ihould  I"-  applied  10  rvaltain  Venom 
orrhagu.  —  In  what  Cine*  1'rewure  ahoiilri  li. ■■  inpli.y-il  I..  -•■(■|>r> •<»  A iltrinl  Memo 
—  How  it  ■lioulil  li<>  applied  tn  restrain  Hlredillg  from  l-arga  ATlrriea  when  w<.ur*ded. — 
But  Little  Kuree  required  to  mi|i|ire->  Arterial  1 1 t-in. ■  ullage  when  direi  111  ■t|.;iliiil.  —  The 
Author'*  Experience  on  tlii*  Important  Subject,  —  Prvaaure  DM|  not  be  looked  upon  aa  a 
SnUtitute  for  tlio  UgttBra  —It  generally  fail*  loarre-t  Iho  Mewling  permanently  «bea 
Imriortaiit  Artoriei.  are  wounded. —  Hut  il  is  often  a  Uaelul  Adjuvant-  —  2d.  Of 
A*tringtnt$  an  Eltemoatatic  Agents.  —  Our  Army  Surgeon*  have  placed  Mnad  C«i* 
in  Mi.  I',  i-ulphitto  ami  the  I'crchloride  of  Iron.  —  The  Caaea  in  which  they  have 
found  ii«..rul.  —  Ohjerluiiia  to  their  liiiliarmiiinale  Haa  already  Mativl.  —  3d.  Of  the  ,-lrfW 
Cautery  aa  a  Mean*  of  ar-realing-  Sec-mnUrv  llniiurrliaee- — Tim  Hot  Iron  aiioceaafulh/ 
employed  when  the  I'arta  were  alouglilng.  —  An  Illu»lr»li\e  Case  coiitributwd  by  Dr. 
i  'I'-ndcnin.  —  Gunshot  Wound  of  Leg:  Secondary  Hemorrhage  on  t'iltccutti  I 'ay:  it  r»- 
nurrod  Three  Times;  Wound  unlw.ilthy ;  Itlei'ding  eontrnlleil  at  lir-t  liv  l'rra*ure  eloeet; 
Next  Preaaure  and  Liquor  Inn  IV-r-nlpli.  were  tried,  hut  without  Sucweat)  then  tfce 
Actual  Cnulcry  arrealed  the  Blueding:  Rwurrry. —  Dr.  i  I. mdmin'l  Kxpecience  favor- 
ahlo  to  using  the  Actual  Cautery  for  aupprosing  Hemorrhage  from  Slouching  and  <ian 
grenoue  Wound*.  —  Another  Case- — Gumhot  Wound  of  Right  Uuttock  panvtrating 
1'tlvn-  (,'uvily;  Secondary  Hemorrhage  commencing  on  Twelfth  llav;  i'rc««ure  and 
Aatriiigriit*  tried  without  Success;  Actual  Cautery  almi  un»ucoi«»liil.  —  Win  ||  fnilcj  in 
this  Case. — Tho  Actual  Cautery  moie  reliable  at  an  llreinoataln  Aynt  tlian  I'rwure 
and  A«tringcnt«. —  It  i»  well  adapted  to  the  Treatment  of  Hemorrhage  ocenrrir 
Sloughing  and  Gangrenous  I'arts- —  4th-  Of  '/'oraion  a.  mi  Harmnalalin  Procedure  — It 
ia  an  Expedient  of  hthot  Importance  f«ir  the  Suppression  of  Arterial  Hniiuilltiaaa)  — Jt,fc, 
Of  drnpHtoitm  a>  an  Operative  I'roccduro  which  may  aomctimea  he  rendered  uvccsiarr 
by  Secondary  Hemorrhage.  —  It  was  one  of  the  Principal   Hxpedi.'ni.  •  -in ployed  by  tl:a 

Ancient*  for  the  Relief  of  Hemorrhage  occurring  In  Ilia  Rxtrai •.  —  Tli»('a-r<  in  which 

it  is  still  emploi  i'd  lor  ili.it  PlirpOM  enumerated.  — Olh.  Of  the   Dgalurc  aa  a  Means  of 

suppressing  Hemorrhage.  —  An  Illustrative  Caae  contrihuted  by  I'r.  Clendeoin Gun- 

»lmt  Wound  of  Upper  Part  of  Ne<k  ;  Bullet  passed  through  from  Side  la  Side;  Secondary 
Hemorrhage  on  Fourteenth  Hay;  it  wa»  treated  by  I'nwaure;  it  recurrwl  Sereral  That*, 
mxl   finally  leiiiiinul.il  in   IValh;  Interealiiig  Ivrlleetion-  hy    l»r.  Clriidvniu;  Important 

."?:  i'' ">•  '■'■■    bj    lh     MHO-    Wni.r    cuuerniiii;    oilier    I    W t    ■- In ry     ll-'iiinrrhagi 

wherein  l*re»»ure  mid  Um  I'erjulphote  of  Iron  bad  failed,  but  whi.-h  were  finally  aartii  by 
Ligation.  —  The  Ligature  the  inont  reliable  of   nil  tbo    Means  at  our  Dlnpoxal  i" 

Arreat  of  S ndary   Ilenmn  Imge.  —  r.igli!    li  r J..n !-.!   In  •rhloll    C   H|  rualc 

failed,  the  Urachinl  Artery  being  wcundeil.  —  tlutline'i  I'lrvction  not  to  tie  a  Wounded 
Arlerv  nnlaaa  it  IIIitiU  «t  the  Time  i«  far  too  broad  and  unili>.  i •innii.iting. —  Fatal  Con- 
Ha)MaCM  "f  tin-  1'oliey  in  Ilia  Otntjuat  relnlid.  —  Good  SatolU  of  a  DbTatMl  Policy  in 
otlor  r<L>c:  —  The  I.igiilure  employed  on  Three  Hlatinct  Plan*  for  the  Arreat  of  Arti  rial 
HemoTTboge.  —  They  are  enumernlcJ:  l«t.theOld  I'lnn;  2d,  that  of  Anel;  Id,  that  of 
Hunter.  —  A  C»-e  iontrilniie.1  hy  l>r.  I.enle.  —  Gunnliot  Wound  of  Leg  fructurinf  llbuln 
and  severing  the  Posterior  Tibial  Artery:  Second  a  r>'  Hciuorthugo  vomnieiiciug  no  Tenth 
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Day;  Preeenr* and  Astringent*  failed  to  arreat  it:  Old  Operation  performed :  Hemorrhage 
p*rrnaa*ntly  »nppn>**ed.  but  Death  ultimately  occurred  from  Pyn-mia.  —  Pywtnla  result* 
not  uafrequeatly  from  Wound*  of  Arteries  — A  Cnso  contributed  by  Dr.  Clrnih'iiiri  in 
which  Secondary  Hemorrhage  was  sueceaafully  treated  by  trlfii;  lh»  Artery  oti  Hie  Han. 
ofAnel. —  llnn.hnt  Wmmd  1.1  i  li.  ■■  k ,  Toiigu.,  and  Throat;  S  rrnmtary  Hemorrhagi;  on 
Sevwnth  Flay  from  Month;  Astringent*  failed  to  arrest  it;  Ligation  of  Ungual  Artery 
which  a!<i]i|K-d  the  Weeding,  and  it  did  not  return.  —  A  Caae  contributed  hy  Dr.  IImIm  In 
which  Secondary  Bleeding  occurring  in  a  Stamp  Wat  llllll  If  fully  treated  by  tying  tha 
Main  Artery  on  the  Plun  of  AneL  — Gunahot  Fracture  of  Thigh  involving  Kn co-joint : 
Amputation;  Secondary  HomnrThnga  from  Stninp  on  Twenty- third  Day  afterward*: 
hgatvd  tb«  rmnoral  Artery  in  Scarpa'*  Space,  which  arretted  the  Weeding  permanently ; 
Gacovery.  —  The  Old  Operation  is  generally  to  be  preferred  in  treating  Secondary  llnm- 
errhafie.—  To  what  Cat**  thm  Plan  of  An«l  i»  ApplfaiMft.—  Dr.  David  I'- Smith'.  Con- 

Iribi.:  .Hilary  Hemorrruga An  Account  of  Kour  t'aaet  aucccisfully  treated.  — 

l.L  iu  th»  Caac  the  Brachial  Artery  was  t i.-.l  M  Ihc  Plan  «if  Hunitir.  —  2d.  In  this  Caao 
tha  Coaamon  Carotid  was  tied  on  the  Plan  of  Hunter.  —  3d.  In  this  Caie  also  the  Com- 
moa  Carotid  »»•  lied  "ii  tin-  I'Uii  of  Hunter  —  tth.  In  this  0*M  the  Femoral  w»»  tied 
on  the  Rm  of  HnnteT.  —  Cut  brie'-  Rule  to  tin  every  Artery  at  the  "  Hurst  en  l'">»l  " 
cannot  alway,  I*  fulliiwnd.  —  A  Ca»«  contributed  liv  Dr.  CUndenin.  —  Gumhot  Wound 
e*T  Mouth  and  Neck:  Secondary  Hemorrhage  on  Eighteenth  Day.  Ligation  "I"  <  'oiihukii 
Carotid  Artery:  Death   Ihroe  Hour*   afterward*  by  Com* Oil  Cerebral   Mischief  a.  a 

C*tw«|aence  of  tying  tht  Obbubmi  Oar I    Lrttiy.  —  I  he  KatJilify  of  ihi»  Operation 

▼oey  a.l**t> —  Tp* CMammi  f'artitid  ■hould  not  bt-*  tied  in  Gotee  wsaca  tha  Ligation  of  tha 
External  Carotid  oe  iu  Rranehra  will  aur.i  tin-  (Heeding.—  A  Caae  contributed  by  Dr. 
■ft.  Howard.  —  Gunshot  Wound  of  Neck  follow  f  I  '■■  K.iuorrhagei  U| 

of  Common  Carotid   Artery;   RaisH   nut   staled. — A  Caae  contributed  by  Dr.  Lenle. — 

Gunshot  Wound  of Tln^ii;  SeeMdar*  Hemorrhage  i  Ligation  of  Bactartial  Iliac  Artery; 

Tha  BtVeding  rrrnrrml.  but    it  was   rolttiolled    by   I'nwirr;    lVii'iliia  supervened ;    Pe«uill 

not  Mated-  —  A  Caae  which  occurred  in  the  Practice  of  Prof.  Brainard.  —  Ligature  of 
Cowunce.  lilac  Artery  for  Secondary  Hemorrhage  from  Gunahot  Wound  of  Thigh  near 
Pelvi*;  Recovery  from  Operation,  but  Death  occurred  Three  Mouth*  afterward*  from 
Typhoid  Fever.  —  Gunahot  Wound  of  Thigh  (Lower  Third)  involving  Femoral  or  I'op- 
Ktea)  Artery;  Vessel  li  tiotm  Canal  of  lliv  Adductor  Magnus ;  Secondary  Hem- 

orrhage; then  tied  Femoral  Artery  at  Apex  of  Scarpa's  Triangle;  Death  occurred  name 
T»n»e  a/bpr ward* (Two  Month..).  —  Secondary  Hemorrhage  from  Stump  niter  Amputation 
at  the  Sboiildcr-Jolnt ;  Weeding  very  profurc  and  repeated;  arretted  by  Pressure  mi  Hie 
SvVlavian;  Recovery.  — The  Ligation  of  the  Subclavian  would  have  been  preferable  m 
thin  Caae.  —  The  Reason*  staled. —  Secondary  He umrrliage  occurring  in  Stumps  should 
be  treated  on  somewhat  DMbsWM  Principles  from  lhi»e  whu-h  ••Maui  when  it  nccuni  in 
ilir  i .'.uitiniMiN  of  !|ir  Fjclrrmltirs. —  The  Reasons  stated. —  funrfaw'^nt  concirning  Me 
Empbymrnt  nfthr  hgaturefvr  retraining  BamOnlugo.  —  A  pretty  Full  Summary  given. 
—  Why  the  Metallic  Ligature  is  generally  to  be  preferred. — Vlh.  Of  Anprutart  as  an 
llsrnnatntje  Agent.  —  Dr.  Otis*  Remark*  on  ihia  Subject.  — Surgical  Hemorrhage  not 
relieved  by  the  Internal  Administration  of  Astringents. 

Thk  following  meant*  are  employed  by  surgeons  for  the  purpose 
of  fUXMtinfl  tin''  rlrtw  of  blood  from  wounded  vessels:-— 

1st.  Local  prfSKitr?,  applied  nt  the  place  of  injury. 

2d.  Styptiw,  flnrli,  for  example,  as  the  vcgetahlo  and  mineral 
astringents,  inclurlinjr.  tannin,  nut-gull,  plumbi  aeetas,  ferri  per- 
imlpiias,  and  tVrri  perehlor.,  togethnr  with  cold  in  the  form  of  ice, 
etc 

3d.  Th*  actual  cautery  applied  to  the  bleeding  orifice  and  the 
tissues  mrruuiiding  it. 

4th.    Torsvm.  of  the  mouth  of  the  bleeding  vessel. 
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5th.  Amputation  of  the  member  above  the  place  of  injury  ind 
the  source  of  the  hemorrhajie. 
6th.  Ligation,  — ■ 

a.  By  the  old  operation,  which  consists  in  the  application  of  two 
ligatures  to  the  wounded  artery  ut  the  place  of  injury,  one  on  die 
proximal  nnd  the  other  on  the  distal  side  of  the  orifice  in  it*  walls. 

b.  By  the  method  of  And,  whereby  the  wounded  artery  is  *e- 
cured  with  only  one  ligature,  applied  between  the  place  of  injnry 
anil  the  heart,  but  as  near  to  the  former  as  it  can  conveniently  Ik 
done  without  tying  in  the  original  wound. 

e.  By  the  method  of  Hunter,  which  consists  in  arresting  the  flow 
of  blood  in  the  wounded  artery,  by  applying  a  ligature  to  the  miia 
vessel  between  the  place  of  injury  and  the  heart,  but  at  a  consider- 
able distance  from  the  former. 

7th.  Acupressure,  as  recommended  by  Sir  James  Y.  Simpson. 

The  ancient  surgeons  appear  to  have  been  well  acquainted  with 
Anrfcnt *nr.  the  proper  treatment  of  traumatic  hemorrhage,  although 
ur«uin-ni or  a  different  statement  of  this  point  is  often  made  in  modem 

tnumiitl'  , 

btuioniuwe.   works  on  surgery. 

Celsus  directs  the  employment  of  cold  and  pressure  combined, 
of  the  ligature,  of  caustics,  escharotics,  and  even  the  actual  cautery, 
for  the  purpime  of  arresting  arterial  hemorrhage. 

Galon  recognizes  as  means  of  restraining  the  flow  of  blood  from  a 
wounded  vessel:  1st,  local  pressure  applied  with  the  finger;  2d, 
torsion;  3d,  complete  division;  4  th,  ligation ;  5th,  actual  cautery. 
Ligatures,  he  says,  should  not  be  applied  to  veins  to  stop  bleeding, 
but  styptics  should  be  employed.  He  treats  of  the  subject  of  hem- 
orrhage from  wounded  arteries  and  veins  at  great  length. 

Actius  discusses  the  subject  in  the  same  terms  as  Galen,  and 
recommends  the  ligature  under  the  circumstances  mentioned  by 
him. 

Palladius  says,  we  often  stop  the  bleeding  by  applying  a  ligature 
to  the  divided  vessel. 

Albueasis  mentions  four  methods  of  arresting  hemorrhage  from 
a  wounded  artery:  1st,  the  actual  cautery;  2d,  the  cutting  of  the 
vessel  completely  across;  3d,  ligation  ;  4th,  styptics  applied  on  a 
compress  with  a  tight  bandage. 

Averrhoes  recommends  the  DM  of  styptics,  the  cautery,  and  the 
ligature  to  suppress  bleeding.  He  states  distinctly  that  the  bleed- 
ing vessel  must  b.'  sorinvil  with  :i  thread,  when  the  hemorrhage 
cannot,  be  stopped  by  other  means. 

Avicenna  treats  of  all  the  modes  of  arresting  hemorrhage  with 
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singular  accuracy,  and  at  great  length.  He  mentions  the  applica- 
tion of  cold,  of  eseharotics,  and  of  the  arttinl  cautery.  He  also 
»  speaks  of  the  complete  division  of  the  wounded  artery,  the  ligation 
of  it  with  a  "  flaxen  thread,"  and  the  application  to  it  of  pres- 
sure by  means  of  a  compress  and  a  bandage  tightly  applied,  when 
the  ligature  cannot  be  employed.  His  description  of  the  process 
by  which  an  artery  is  ligated  "  has  quite  a  modem  complexion." 

Rhsses  mentions  the  application  of  snow,  torsion,  ligation,  stvp- 
tics,  and  cutting  the  wounded  vessel  completely  across.  He  states 
that  Galen  approved  of  the  employment  of  two  ligature*  in  certain 
instance*,  of  which  one  should  he  applied  on  each  side  of  the  wound 
in  the  artery,  because  it  sometimes  happens  that  the  inferior  portion 
trill  pour  forth  blood  (distal,  or  recurrent  hemorrhage'). 

IHaly   Abbas  gives  an  interesting  account  of  hemorrhage,  and 
makes  mention  of  bandages  and  the  ligature. 
Paulus  j£gineta  mentions  the  value  of  posture  in  arresting  hem- 
orrhage, and  of   compressing    the   vessel   with  the   finger  at    the 
wounded  part  of  it.  so  as  to  stop  the  flow  of  blood  and  get  a  throm- 
bus.    He  also  speaks  of  torsion  and  the  ligature.     He  says  that  an 
should  be  made  to  stop  the  bleeding  from  wounded   veins 
toot  tying  them,  —  by  using  styptics  and  pressure.    If  the  hem- 
orrhage come  from  a  wounded  artery,  he  says,  one  of  two  things 
must  be  done,  either  the  vessel  must  be  secured  with  a  ligature,  or 
it  must  be  cut  asunder.     Sometimes  it  is  necessary  to  apply  a  liga- 
to  large  veins.     He  states  that  hemorrhage  from  a  wounded 
artery  may  be  distinguished  from  venous  hemorrhage,  because  the 
blood  of  an  artery  is  brighter  and  thinner,  and  is  evacuated  by  pul- 
sations. «  hil''  that  of  a  vein  is  blacker  and  without  pulsation.1 

The  early  modern  writers  on  surgery  mention  all  the  ancient 
methods  of  stopping  hemorrhage.  Guy  of  Cauliac  recom-  u,,.].,,,^. 
mends  the  ligature  upon  the  authority  of  Galen  and  Avi-  "*" wri,m- 
cenna.  It  is  also  recommended  by  Unions,  Thuodoricus,  Roluudus. 
and  Lanfrancu*.  It  appears,  therefore,  that  the  BM  of  the  ligature 
for  arresting  hemorrhage  was  well  understood  by  the  ancients,  and 
has  never  been  lost  sight  of  even  in  the  darkest  ages. 

1.    On  Pressure  as  a   Means  of  arresting  Hrmtrrrharje..  —  When 
bleeding  occurs  from  veins  that  have  been  wounded   in    pim»i«  in 
their  continuity,  pressure   applied   to  the  wound  with  a  orrimcr. 
compress  and  roller  bandage  generally  suffices  for  its  suppression. 

i   ftd*  I'aulw  lights,  vol.  ii.  pp.  128,  WO,  ituy.     Sydenham  Soc.  od. 
t  Op.  cit,  rol.  ii.  p.  in. 
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mam  compression  should  bb  employed. 


The  statement  is  made  in  Circular  No.  6,  with  regard  to  gunshot 
wounds  of  veins,  as  already  mentioned,  that 4*  no  case*  hare  been 
Bfportcd  in  which  the  Weeding  eoutd  not  be  controlled  by  prw- 
ure."  i  Two  cases,  however,  have  been  related  in  these  page* 
which  proved  fatal  from  repeated  hemorrhages.2  When  much 
pressure  is  employed  to  arrest  the  flow  of  blood  from  a  woonded 
vein,  it  is  generally  advisable  to  apply  a  roller  bandage  evenly, 
smoothly,  and  firmly  to  all  of  the  limb  below,  or  on  the  distal  side 
of  the  place  of  hemorrhage,  as  already  recommended.8 

With  regard  to  wounded  arteries,  pressure  may  often  bo  advan- 
rrawuNin     tageouslv  employed  to  restrain  hemorrhage,  provided  the 

arterial  lioni-  .       '  ft    i  •  J  i         1         i  ■     •  i      i  i 

oirbw.  vessels  are  small  in  size,  ana  completely  divided  at  tbe 
place  of  injury.  In  such  eases  pressure  generally  arrests  the  Head* 
ing  permanently.  Hut  local  pressure  has  also  been  temporarily  em- 
ployed with  striking  advantage  for  the  suppression  of  hemorrhage 
from  large  arteries,  such  a*  the  femoral,  the  axillary,  and  the 
carotid.  It  is  related  on  page  18  that  an  officer  belonging  to  the 
Army  of  the.  Potomac,  who  had  received  a  gunshot  wound  invol- 
(■„„.,,  |„  ving  the  femoral  artery,  restrained  the  bleeding  with  his 
ftwJfkrf.  own  fingers  applied  in  the  wound  until  he  was  on 
«*■>*■  to  a  surgeon,  and  had  the  artery  tied.  In  a  case '  related 
to  the  author  by  Dr.    Azpcll,  digital  i  ton  of  a  wounded 

axillary  artery  was  successfully  employed  until  a  ligature  could  be 
applied  to  the  subclavian  artery.  In  the  ease  of  General  Am 
reported  by  Baron  Larrey,  the  right  carotid  artery  was  wounded 
by  a  inu>ket-liall,  and  the  hemorrhage,  must  have  inevitably  proved 
fatali  if  a  soldier  had  not  introduced  his  two  fore-fingers  into  the 
wounds,  and  arrested  the  bleeding  until  Larrey  arrived,  and  tied  the 
vessel.  And,  again,  in  the  case  of  Lieut.  Van  Giesen,  reported 
by  Dr.  Hunt,4  wherein  tho  external  carotid  artery  waa  wounded 
I  iv  a  pistol-ball,  the  victim  was  saved  from  impending  death  by 
compression  of  the  bleeding  orifice  in  the  vessel,  effected  by  in- 
serting the  thumb  into  the  wound.  All  of  these  patients  recovered. 
With  regard  to  the  amount  of  force  required  to  prevent  the 
i:ui  Hal.  escape  of  blood  from  a  wounded  artery  of  even  a  large 
iiiiimi«ic™    si/,.,  |  luive  often  been  surprised  at  findii  pcriment 

how  little  it  is  when  directly  applied.  Thus,  in  amputa- 
ting the  thigh,  I  have  several  times  noticed  that  the  escape  of 
Th.»othOT'«   blood  from  the  severed  femoral  artery  could  be  completely 

arrested   by  applying  thu  finger   but  lightly   to   its   open 


.■■[.,  dm 


>  P«g»39. 

«  8m  Wound*  of  V»Ib». 


»  Vide  Cmw  Xl.v.  und  II.V1. 
*   Vul.  OtM  XX VIII. 
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month.  I  have  also  observed  on  several  occasions  that  a  small 
degree  of  pressure  applied  to  the  sides  of  the  same  vessel  sufficed 
to  stop  the  escape  of  blood  from  its  open  mouth.  Once,  in  operating 
ireinoma  of  the  breast, it  happened  to  me  to  unexpi  •ctcdly  find 
the  deep  axillary  glands  very  much  enlarged  and  diseased.  Their 
removal  was  necessary.  It  was  iccrmliuojy  done  ;  and  the  sheath 
of  the  axillary  artery,  on  its  lower  side,  was  laid  completely  hare 
thereby,  for  a  considerable  distance.  I  compressed  the  artery 
laterally  with  my  fingers,  and  likewise  by  pressing  it  upwards 
against  the  shoulder-joint,  and  was  again  surprised  to  find  how 
little  force  was  required  to  stop  the  pulsations  of,  and  arrest  the 
flow  of  blood  through  the  axillary  artery.  I  called  the  attention 
of  the  medical  gentlemen  who  assisted  me  in  performing  the  opera- 
tion, to  this  circumstance.  But  the  credit  belongs  to  Guthrie  of 
6rst  calling  the  attention  of  the  profession  to  the  subject. 

Pressure  or  compression,  however,  must  not  be  looked  upon  as 
a  uhstitate  for  the  ligature  in  cases  of  hemorrhage  from  Tfnt.nnb- 
wounded  arteries.  The  reader  will  recollect  that  in  u»  iigtturr. 
Case  XXX.  reliance  was  placed  on  local  pressure  for  the  purpose 
of  conrrollinj  the  bleeding  from  a  wounded  occipital  artery,  and 
that  it  signally  failed  to  do  it.  This  fact  should  be  borne  in  mind 
by  every  surgeon,  that,  although  pressure  has  occasionally  proved 
successfhl  in  permanently  arrrsting  hemorrhage  from  important 
arteries  when  wounded,  it  has  generally  failed,  especially  when 
fnfl  vessel  involved  had  a  large  size.  In  such  cases  repeated  hem- 
orrhages have  generally  occurred,  and  the  patient,  in  On«i«n»o. 
almost  every  instance,  lias  ultimately  died  of  exhaustion  ft,l«yi"»'»'- 
from  loss  of  blood.  But  pressure  may  oftentimes  be  usefully  em- 
ployed as  an  adjuvant  to  other  measures. 

2.  Of  Certain  A*tringent«  as  Hctmottatic  Agents.  —  The  articles 
belonging  to  this  class,  upon  which  most  reliance  seemed  Pmilvhnl, 
to  be  placed  by  our  army  surgeons  during  the  late  war,  JUioiEtof 
were  the  persulphate  and  the  pcrchlorideof  iron.  They  lr,in' 
were  found  to  be  useful  in  arresting  parenchymatous  hemorrhage 
occurring  during  the  primary  period,  in  tissues  suffering  from  acute 
inflammatory  oedema,  in  stopping  bleeding  from  small  arteries,  in 
suppressing  hemorrhage  occasioned  by  the  ulceration  of  small 
arterial  twigs  in  the  cavities  of  deep-seated  abscesses,  and,  conjoined 
with  the  local  application  of  ice,  they  were  often  found  to  be  suc- 
cessful in  arresting  secondary  bleedings  from  stumps  that  were 
small  or  moderate  in  quantity,  and  probably  not  connected  with 


21-  ra  actttu.  armr  as  mm  ujBumxnc. 


The  principal  objtetions  to  the  employment  of 
styjitas  aftTc 


S.    <y  tie  Ateaf  CSaiaWw  «•  «  avaaa  «y*  arreting    Secondary 
««*■_       ZTfrn'raajv. — This  agent  was  anccearfully  employed  by 

ing  thai  fens  of  blujiiing  when  h  occurred  in  tbe  midst  of 
that  were  alanghing,  and  tie  costs  of  the  wounded  utery 
nrarh  weakened  that  they  woold  not  hold  a  ligature. 


jr. 


The  actual  eaadrry  was  socceasrullv  employed  in  the  following 
"■»  '  ■"»•  case  of  secondary  hemorrhage  from  an  unhealthy  wound, 
<*"■  which  has  heen  contributed  by  Dr.  W.  Clendenin.  kte 
Surgeon  U.  S.  Volanteen. 

Cask  LXXl  Ormtiot  Wound  of  Ley  ;  Secondary  Hemorrhage  « 
Fifteenth  Day :  it  reenrred  Three  Timet  atVneards  :  Wound  unhtahhy  ; 
Seeding  uuan  aaW  ctjtrtx  by  Prtmrnt  alom* ;  meat  /Vasau  and  Liquor 
Ferri  Permdph.  teere  tried  rrilhamt  Smeeet*  ,-  them  the  Actual  Cautery  ar- 
retted the  Seeding:  Reentry.  —  S.  VV..  private.  Co.  C,  35th  Q,  V..I«,  was 
wounded  at  Chirhamanga.  September  20th.  second  day's  battle.  The  kill 
struck  him  about  six  inches  bdow  the  knee-joint,  passed  through  die 
tibialis  anticus  and  extensor  longus  digitorum  muscles,  and  lodged  in  the 
tibia.  15ut  little  hemorrhage  followed  tbe  infliction  of  the  wound.  The 
patient  was  retained  in  the  field  hospital  but  two  or  three  days,  and 
was  transferred  to  Nashville,  where  he  arrived  September  2ftth. 

Most  of  tbe  wounded  had  to  be  transferred  from  the  battle-field  in 
ambulances  and  wagons  by  a  circuitous  route,  over  very  rough  and 
almost  impassable  roads,  a  distance  of  nearly  sixty  miles,  to  Storm 
Ala.,  and  thence  to  Nashville  by  railroad,  over  one  hundred  miles 
further.  Our  supplies  were  somewhat  deficient,  and  the  enemy  were 
very  often  interrupting  our  communications.  These  causes  combined 
hugely  contributed  to  the  sufferings  of  the  sink  and  wounded,  and 
rendered  it  impossible  to  cleanse  and  dress  the  wounds  excepting  at 
long  intervals ;  the  consequence  was  that  when  the  patients  arrived  at 
XathviUe,  many  of  the  wounds  presented  an  unhealthy  appearance,  and 
in  some  cases,  a  tendency  to  gangrene.  This  was  the  condition  i 
W.'s  wound.  After  cleansing  the  patient's  (S.  W.'s)  wound,  water 
dressings  were  applied.  The  patient  seemed  to  improve  up  to  Oct  M), 
when  hemorrhage  suddenly  supervened  —  the  bleeding  was  supposed 
to  be  from  the  anterior  tibial  artery,  and  for  the  time  being  it  was 
arrested  by  compression.  Ordered,  ty  Tr.  ferri  chlorid.  *  iij.,  q> 
Hiilph.  gr.  xxiv.,  aq.  dest.  *  vj.,  M.  Dose,  tables[>oojifiil  every  two  hours. 
>  Vide  pp.  62.  63,  73.  74  of  thii  caaav. 
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Under  this  treatment  the  patient  improved,  and  the  wound  assumed  a 
more  healthy  appearance,  until  October  11th,  when  hemorrhage  ipfa 
occurred.  Compression  again  served  to  control  the  bleeding.  About 
ten  ounces  of  blood  were  lost  by  the  second  hemorrhage.  Within 
twenty-four  hours  hemorrhage  again  came  on  ;  this  time  the  persulph. 
ferri  was  used  with  compression,  and  sufficed  to  control,  but  did  not 
wholly  arrest  the  bleeding.  After  waiting  two  hours,  the  actual  catdery 
thoroughly  applied  to  the  bleeding  part. 
From  this  time  onward  the  case  did  well,  and  a  favorable  prognosis 
made;  but  ten  days  subsequently  hemorrhage  agnin  occurred; 
styptics  were  tried  in  vain;  the  hemorrhage  was  akirmitig.  Tin-  wound 
was  again  thoroughly  cauterized,  which  Bufficed  to  permanently  arrest 
the  bleeding.     The  wound  subsequently  healed  up  kindly  and  perfectly. 

In    secondary  hemorrhage    from    sloughing    and    gangrenous 
wounds,  "  I  have,"  says  Dr.  Clendenin,  "  succeeded  very  it.  Cta* 
•w-i-ll    in  arresting  the  bleeding  by  means  of  the  actual  pmtnu* 
cautery.     To  be  effectual,  the  cautery  must  be  applied  in  »ut*Tjr. 
the  wound  with  an  unsparing  hand,  so  as  to  destroy  the  slough, 
and  to  completely  seal  up  the  orifice  in  the  bleeding  vessel." 


The  following  case  was  also  contributed  bv  Dr.  Clendenin:  — 


F  cavil 
Tl 


Cast.  LXXII.  Gunshot  Wound  of  Right  Buttock  penetrating  Peine 
Cavity  ,•  Secondary  Hemorrhage  commencing  on  Twelfth  Day ;  Pressure 
and  Styptics  tried  without  Sun-ess  ;  Actual  Cautery  also  unsuccessful.  — 
A  member  of  the  tith  Regiment,  New  Hampshire  Vols.,  was  wounded 
in  the  hip  during  the  second  battle  of  Bull  Run.  The  ball  entered  the 
buttock  on  the  right  side,  near  its  centre,  passing  through  the  glutad 
muscles,  perforating  the  os  innoniiiuita.  und  lodging  within  the  pelvic 
cavity. 

The  patient  was  a  young  man  of  sandy  complexion,  apparently  in 
good  health  nt  the  time  the  wound  was  received.  On  the  fifth  day  the 
was  transferred  to  Washington.  When  admitted  to  hospital  the 
patient  seemed  to  be  in  good  condition,  and  the  wound  looked  healthy. 
The  case  progressed  well  without  presenting  any  untoward  symptoms 
until  the  morning  of  the  twelfth  day,  when  blood  began  to  ooze  from  the 
wound,  at  first  slowly,  but  during  the  day  it  became  more  copious. 
ica,  compression,  etc.,  were  used  persistently,  but  without  much 
success ;  hemorrhage  supervened  from  time  to  time  until  the  patient's 
life  was  seriously  endangered  thereby.  The  wound  was  enlarged  for  the 
purpose  of  ligating  the  vessel  \  but  failing  to  find  the  bleeding  vessel, 
die  surgeon  applied  the  actual  cautery,  by  which  the  hemorrhage  was 
arrested. 

On  the  succeeding  day  profuse  bleeding  again  supervened  ;  the  actual 
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cautery  was  again  applied  very  thoroughly,  but  without  effect,  and  the 
wound  was  subsequently  twice  cauterized,  yet  the  hemorrhage  continued. 
The  patient  died  on  the  sixteenth  day,  from  the  loss  of  blood. 

Post -ttwrt fin  Examination.  —  The  bullet  had  passed  through  the  ilium, 
and  was  found  lying  ii|«>n  the  floor  of  tin-  pi  Ivis.  It  had  wounded  iu  iu 
course  tin-  dii-|)  superior  hraiich  of  the  gluteal  artery  (external  to  til* 
ilium),  and.  within  the  pelvis,  the  posterior  trunk  of  the  internal  iliac 
artery.  The  first  blood  had  undoubtedly  come  from  the  deep  superior 
branch  of  the  gluteal,  which  was  arrested  by  the  cautery.  The  subse- 
quent bleeding  was  from  the  posterior  trunk  of  the  internal  iliac,  and, 
consequently,  it  was  hey  mid  the  reach  «if  the  cautery. 

Comments.  —  In  the  last  case  it  is  probable  tliat  the  actual 
MmniuM*  <*aut^"y  fi»>'0(l  ,0  Arrest  the  flow  of  blood  because  it  could 
mSsSr"*"  not  '*'  Applied  l<>  the  blooding  orifice,  winch  was  located 
«.trfilf.nu.  wit),in  ,|10  cavity  of  the  pelvis.  The  last  two  cases  ikow 
conclusively  that,  the  :ictu:il  cautery  is  a  more  reliaN 
procuring  the  arrest  of  secondary  hemorrhage,  than  ]nv>.niv  and 
the  persulphate  of  iron,  or  any  other  astringent  substance,  whether 
applied  singly  or  in  combination,  since  it  succeeded  in  stopping  the 
bleeding  after  they  had  failed.  Moreover,  the  actual  cautery  is 
in  pMfUM  Wt'^  Adapted  to  an  important  class  of  cases,  in  the  treat- 
«i«aou«"  ment  of  which  the  surgeon  often  experiences  much  en> 
•*"*■  lianassnii  in,   Iroin     [lie    liicl     that    llie    vessel     lies    in    the 

midst  of  gangrenous  or  sloughing  tissues,  and  its  coats  are  so  much 
softened   that   they  will  not  hold   a    le  .mire.      In   such  cases  the 
surgeon    may  arrest    the    hemorrhage    either    by    tying    the  main 
arterial  trunk  nt  some  punt  between  the  wound  and  the  heart, 
by  applying  the  actual  cautery    lively   in   the  wound   itself. 
latter  proceeding  seems  quite  as   likely  to  prove  successful  as  t 
other,  and  doubtless  should  he  preferred  in  the  treatment  of  man 
cases  of  this  sort. 

4.    With  regard  to  the  Employment  of  Torsion  for  the  purpose  of 

arresting  hemorrhage  from  wounded  arteries,  it  does  not 

appear  that  the  experience  of  the  late  war  has  made  any 

addition  to  the  stock  of  our  knowledge  on  the  subject.     It  must 

he  considered  as  an  expedient  of  minor  importance  for  the  suj 

pression  of  bleeding  from  injured  arteries. 


6.    Of  Amputation  a*  an  Operative  Procedure  which  may  tome- 

Aapuutim.    times  be  required  in  Consequence,  of  Secondary  Hemorrhage 

•T     from    Wounded  Arteries.  —  Amputation  was  one  of  the 

b>u»rrtaHp.   )CAdjng  operative  resources  employed  by  the  ancients  for 
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the  relief  of  hemorrhage  from  wounds  involving  the  principal  arte- 
ries of  the  extremities ;  and  we  are  sometimes  compelled  to  practice 
it  even  at  the  present  day  in  order  to  save  our  patients  from  death 
hv  hemorrluijiw  and  for  other  causes.  Thus,  in  soi ne  oases  in  »bat 
of  parenchymatous  hemorrhage,  all  other  means  of  ar-  «mpioj«<i 
resting  the  flow  of  blood  having  failed,  we  are  forced  to  amputate 
the  member  as  a  surgical  proceeding  of  last  resort.  Again,  it.  will 
be  remembered  that  in  Cases  II.  and  III.  the  posterior  tibial  artery 
had  been  bruised  by  a  gunshot  projectile,  which  also  shattered  and 
comminuted  the  bones  entering  into  the  formation  of  the  ankle- 
joint,  and  that  when  secondary  hemorrhage  was  produced  by  the 
separation  of  the  sloughing  coats  of  the  artery,  amputation  was 
performed,  because  it  was  thought  to  afford  the  best  opportunity 
for  the  patient's  recovery.  In  Case  LXI.  the  elbow-joint  was 
badly  fractured  by  a  muskct-ball.  Afrerwards,  the  brachial  artery 
was  opened  by  the  sloughing  process,  and  profuse  beenndurv  hem- 
orrhage occurred.     The  arm  was  amputated,  with  a  good  result.' 


■ 


Of  the  Employment  of  the  Ligature  as  a  Mean*  of  arresting  the 
Flow  of  Blood  from  a  Wounded  Artery.  —  The  following  Dr.cita- 

.„  "  .,  ,     .         %..  ,,.       ._„  ,        .  dwiln.  null- 

illustrative  case  was  contributed  by  Dr.  W.  Clendenin,  ihwuio. 
Ute  Sorgeon  U.  S.  Vols. 

,f.  LXXII1.  Gunshot  Wound  of  Upper  Part  of  Neck ;  Bullet 
patted  through  from  Side  to  SiJ< ;  S,c„rtdary  Bcmorrhage  on  Fourteenth 
Bay:  it  teas  treated  by  Pressure :  it  recurred  Several  Times,  and  jiim/li/ 
terminated  in  Death  ;  Interesting  Jtcfleetiorts  ;  Interesting  Statement!)  with 
Regard  to  Other  Cases  of  Secondary  Hemorrhage,  wherein  Pressure  and 
the  Persulphate  of  Iron  fimlf'iilei/.  whtcA  IMBV  finiUij  $UB§&  by  Ligation. — 
Charles  Raymond,  private,  120th  l'a.  Vols.,  was  wounded  in  the  neck 
at  Chancellor*',  illc.  The  ball  passed  through  the  posterior  border  of 
the  aterno-cleido  mastoid  muscle,  about  two  inches  below  its  insertion, 
and  made  its  exit  just  anterior  to  the  muscle  of  tin:  same  name  on  the 
opposite  side  of  the  neck,  opposite  the  upper  border  of  the  thyroid  car- 
tilage. For  a  moment  or  two  the  bleeding  was  profuse,  and  was  attended 
f*th  gTeat  nervous  prostration,  which  culminated  in  syncope. 
The  bleeding  did  not  recur  after  reaction  was  established.  There 
was  no  intermediary  hemorrhage.  On  the  third  day  the  patient  was 
transferred  to  hospital  at  Washington.  He  swallowed  with  difficulty, 
but  there  was  no  other  evidence  of  the  oesophagus  having  sustained  any 
injury  ;  respiration  was  not  interfered  with  in  any  way.  There  were  no 
itrard  symptoms  manifested,  and  for  a  week  the  patient  ate  and  slept 
II,  and  was  evidently  gaining  strength  uuder  the  influence  of  iron 
i  S«e  »lx>  Que*  LXII.  and  LXVl. 


and  quinine,  with  a  nutritious  diet  On  the  fourteenth  day,  while  ho 
was  quietly  sitting  by  the  window,  blood  suddenly  gushed  from  the 
wound  of  entrance.  The  attending  surgeon,  being  in  the  ward  at  the 
time,  succeeded  in  promptly  arresting  the  bleeding,  by  making 
pression  upon  the  carotid.  Eighteen  hours  altera. uds  the  hemorrhage 
again  supervised.  It  could  not  positively  be  determined  what  artrnr 
was  wounded.  The  facial  artery  could  be  felt  pulsating  upon  the  ramus 
of  the  inferior  maxilla,  and  the  temporal  in  front  of  the  external  meatus 
of  the  car.  Compression  was  again  inudc  with  success,  and  the  case 
again  left  to  nature.  An  Intelligent  nurse  was  put  in  charge  of  the  case 
for  the  night. 

The  prognosis  of  the  case  was  fairly  stated  to  the  patient  and  his 
father  (who  had  just  arrived  at  the  hospital),  and  ligature  of  the  bleed- 
ing vessel  urged  as  the  only  reliable  means  of  arresting  the  bleeding 
permanently  ;  but  both  the  pnticnt  himself  and  his  father  opposed  the 
operation,  and  insisted  that  nothing  should  be  done  unless  the  bleeding 
again  ni-turred.  The  following  morning,  on  my  return  to  the  hospital, 
I  found  my  patient  dead  ;  hemorrhage  had  supervened  during  the  Bl 
which  the  nurse  was  unable  to  control ;  and  before  the  attending  ura 
could  reach  the  bedside  of  the  patient,  he  had  lost  so  much  blood  thai 
death  ensued  within  ten  minutes  thereafter.  Here,  then,  upon  the  table 
in  the  dissecting-room,  was  presented  to  me,  [says  Dr.  Clendenin,]  a  most 
profound  and  impressive  essay  upon  the  treatment  of  secondary  hemor- 
rhage. I  then  resolved  never  to  allow  one  hour  to  pass  by  after  the 
tecotui  bleeding,  in  cases  of  secondary  hemorrhage,  without  applying  a 
ligature  upon  the  bleeding  vessel,  if  possible  to  do  so. 

According  to  my  own  experience,  [observes  Dr.  Clendenin,]  the  ligature 
Tin  IjMm  it  the  only  reliable  method  of  treating  secondary  hemorrhage. 
u»bu!°'  "  A  ligature  should  be  put  upon  the  vessel  both  above  and  below 
the  source  of  the  hemorrhage.  In  three  cases  of  secondary  hemor- 
rhage, following  wounds  of  the  palmar  urch  — two  cases  of  the  left  and 
one  of  the  right  hand  —  I  tried  compression  upon  the  radial  and  ulnar 
arteries,  together  with  the  application  of  persulphate  of  iron  to  the 
wound ;  yet  the  bleeding  recurred  from  time  to  time  for  from  four  to 
six  days,  and  was  finally  permanently  arrested  by  ligatures. 

In  eight  cases  of  secondary  hemorrhage  from  the  brachial  artery  (fol- 
M»ht  in  lowing  gunshot  wounds  of  the  arm),  I  tried  compression  most 
wbirh«wm-  faithfully,  [Dr.  Clendenin  remarks,]  but  in  every  case  nothing 
flSSr  more  was  effected  than  the  temporary  arrest  of  the  flow  of 
blood  ;  and  after  subjecting  ttie  patients  to  the  torture  of  compression 
for  many  hours,  the  necessity  for  deligation  became  absolute,  and  the 
command,  though  reluctantly  obeyed,  was  followed  by  success  in  each 
case. 


Comments.  —  The  foregoing  case  again  illustrates  the  inefficiency 
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of  pressure  when  employed  as  a  means  of  arresting  secondary  hem- 
orrhage from  an  important  artery. 

It  also  affords  an  illustration  uf  the  fact  that  Guthrie's  dictum  to 
the  sur^dii.  whereby  he  is  directed  not  to  tie  a  wounded  GU„lrWilW. 
artery,  unless  it  bleed  at  the  time,  is  fur  too  broad  and  nttt0D- 
undiscritniiutiiig.  If  the  wounded  vessel  in  this  case  had  boon. 
properly  secured  by  ligature  directly  after  the  occurrence  of  the 
second  hemorrhage,  as  suggested  by  Dr.  Clendeiiin,  this  patient's 
life  might  have  been  saveil.  But  by  adopting  the  DoUov  v»ui  com*, 
of  procrastination,  he  was  allowed  to  bleed  to  death.  In  ii"i'B£ue°. 
the  case  of  John  Williams,  No.  XXIX.,  the  brachial  nrtcrv  was 
partially  divided  with  the  point  of  a  sabre,  near  its  commencement. 
It  was  promptly  secured  by  two  Iiguturcs,  one  of  which  was  ap- 
plied on  each  side  of  the  orifice,  when  the  putient  was  brought  to 
the  hospital,  although  it  did  not  bleed  nt  the  time.  I  flood  Mrtti 
maintain  that  this  procedure  was  eminently  proper  in  poiio*. 
this  case ;  for  it  is  almost  certain  that,  sooner  or  Inter,  the  hemor- 
rhage would  have  started  afresh,  and,  if  it  occurred  in  the  night- 
time, so  much  blood  might  be  lost,  before  the  wounded  ve>sr]  could 
be  secured  by  ligature,  as  to  place  the  patient's  life  in  great  pml, 
or  even  to  utterly  destroy  it.  Instances  of  similar  import  might 
be  indefinitely  multiplied,  if  it  were  necessary  so  to  do. 

The  ligature  is  employed  for  the  arrest  of  arterial  hemorrhage 
in  three  different  situations,  as  already  stated:  1st.  It  is  wbl.retfl,p. 
applied  in  the  wound  itself,  to  the  injured  vessel  on  each  ^  uf(urv- 
vide  of  the  lesion  in  its  walls,  on  the  old  plan  ;  2d.  It  is  applied  to 
the  proximal  portion  of  the  artery  before  it  reaches  the  wound, 
but  near  to  it,  on  the  plan  of  Anel ;  and  3d.  It  is  applied  to  the 
main  arterial  trunk  at  a  point  remote  from  the  wound,  on  the  plan 
of  Hunter. 


The  following  case  was  contributed   by  Dr.  C    A.  a  •**•  wm- 
Leale.  late  Acting  Assistant  Surgeon  U.  S.  Army.  Dr.  lou«. 

Case  LXXrV.  GuntltoC  Wound  uf  Jjeg,  fracturing  Fibula  and  cutting 
aeroti  Posterior  Tibial  Artery  ;  Secondary  Hemorrhage  commencing  on 
Tenth  Dag  :  Pressure  and  Astringents  Jailed  to  arrest  it ;  Old  Operation  per- 
farmed ;  Hemorrhage  arrested,  but  Death  ultimately  occurred  from  Pyttmia. 
—  William  H.  Jones,  private,  Co.  E,  6,5 th  N.  Y.  Vols.,  aged  98 1  wounded 
at  Fort  Fisher,  on  the  2.r»th  of  March,  1865,  by  a  mime  hall,  which  passed 
through  the  middle  third  of  his  kg,  fracturing  fibula  and  cutting  across  the 
posterior  tibial  artery. 

He  was  admitted  to  Armory   Square  Hospital,  March  28th.     Two 


pieces  of  the  fibula  were  removed  ut   Kit-Id  Hospital ;  there  was 

siderahle  hemorrhage  at  time  of  injury;  secondary  hemorrhage  took 
place  April  4th.  which  was  checked  In  liq.  fcrri  perstdpk,  nod  com- 
pression of  popliteal  artery.  The  hemorrhage  recurred  about  twenty- 
four  hours  after,  on  the  5th  ;  lost  about  four  ounces  of  blood  on  4th.  usd 
same  quantity  to  day.     Styptics  will  not  check  it. 

He  was  placed  under  an  anaesthetic,  and  the  wound  was  enlarged  bj 
cutting  between  the  gastrocnemius  and  soleus  muscles;  Uie  artery  wm 
ligntcd  »t  both  its  distal  and  proximal  extremities,  but  only  after  about 
furtv  minutes'  labor  and  considerable  loss  of  blood  —  about  eight  ounces, 
When  he  came  out  from  under  the  anaesthetic  he  was  very  feeble ;  gaw 
immediately  brandy  and  champagne  every  half  hour,  with  beef-tea,  q.s.; 
had  several  chills  during  the  day. 

Aprils. —  Wound  perfectly  dry,  not  the  slightest  suppuration  no- 
ticed .  -.liimihinu  nud  beefrtea. 

April  11.  —  Chills  have  continued  ;  wounds  have  commenced  to  sup- 
purate; extreme  nausea  ;  he  is  very  anaemic.  Stimulants  and  beef-tea, 
with  an  occasional  anodyne,  were  prescrilied. 

April  17. —  He  was  transferred  to  Ward  G,  where  he  died  on  the 
19th  (I  think). 

Comments.  —  This  case  Affords  us  another  examplo  in  which 
pressure  and  styptics  failed  to  control  the  flow  of  blood  from  an 
important  artery,  which  had  been  severed  by  a  gunshot  prof- 
it also  sliows  the  great  superiority  of  the  ligature  as  a  hemostatic 
agent  over  compression  and  the  persulphate  of  iron.  After  the 
bleeding  vessel  was  tied,  tin;  hemorrhage  did  not  return. 

In  this  case  the  ligation  was  practiced  in  the  original  wound,  and 
two  ligatures  wcro  employed.  One  of  them  was  applied  to  the 
proximal,  and  the  other  to  the  distal  end  of  the  divided  artery. 
The  distal  ligature  was  applied  for  the  purpose  of  preventing  recur- 
rent hemorrhage,  or  bleeding  from  the  mouth  of  the  distal  portion 
of  the  vessel. 

This  operation  is,  in  most  cases  of  hemorrhage  from  wounded, 
ulcerated,  and  sloughing  arteries,  to  be  preferred  to  either  of  the 
other  methods  of  ligation,  because  it  is  believed  to  be  more  success- 
ful in  arresting  the  bleeding  permanently. 

This  patient  died  of  pyaemia;  and  this  circumstance  calls  our  at- 
f7»n>t»in  tention  to  the  fact  that  the  purulent  infection  not  unfre- 
ijuently  occurs  in  connection  with  wounds  and  injuries  of 
or»rterte».  arterjeH>  Qf  the  coses  of  secondary  hemorrhage  narrated 
in  these  paces,  aeven  terminated  in  death  from  pyaemia  ;  and.  so  (er- 
as the  development  of  that  affection  is  concerned,  the  wounds  and 
injuries  of  blood-vessels  must  be  considered  as  the  next  most  pro- 
lific cause  after  the  traumatic  lesions  of  the  osseous  ti- 
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In  tbc  next  case  secondary  hemorrhage  occurred  from  a  wound  of 
the  tongue.    It  was  treated  successfully  by  the  application  Cm  mi* 
of  a  ligature  after  the  method  of  Am-I.   The  account  of  it  iieodrain. 
has  been  contributed  by  Dr.  W.  Clendcnin,  late  Surg.  U.  S.  Vols. 

Case  LXXV.  Gunshot  Wound  of  Cheti,  Tongue,  and  TJiroat;  Second- 
ary Hemorrhage  on  Seventh  Day  from  Mouth  ;  Astringent*  failed  to  arrett 
it :  Ligation  of  Lingual  Artery,  which  arretted  the  Bleeding,  and  it  did  not 

return  ;  Recovery. Mclntirc.  a  private  of Mass.  Vols*  was 

wounded  in  the  neck  at  Uie  Battle  of  Mission  Ridge.  The  ball  passed 
through  the  left  cheek,  carrying  away  the  first  and  second  molar  teeth 
of  the  corresponding  side,  thence  through  the  under  surface  of  the 
tongue  obliquely  from  above  downwards  and  forwards,  and  emerging 
immediately  Iwncath  the  horizontal  ramus  of  the  lower  jaw  external  to 
the  point  of  insertion  of  the  digustricus  muscle.  There  was  but 
slight  hemorrhage.  The  loose  spiculx  of  bone  and  the  teeth  were  re- 
moved with  the  forceps,  and  the  external  wound  dressed  with  lint  wet 
with  cold  water.  On  the  seventh  .1  <\  li«-murrhage  occurred  ;  tho  blood 
flowed  from  the  mouth  entirely.  Styptics  were  tried,  but,  proving  use- 
leas.  I  proceeded  to  ligate  the  lingual  artery  at  the  point  where  that 
vessel  passes  into  the  submaxillary  triangle,  and  thence  upward  behind 
the  Ilyo-glossus  muscle. 

Tbc  ligature  was  successfully  applied,  and  the  hemorrhage  arrested. 
The  bleeding  did  not  recur.  The  patient  mode  a  good  and  perfect 
recovery. 

In  the  following  case  secondary  hemorrhage  occurred  in  a  thigh- 
stamp,  on  the  twenty-third  day  after  amputation.  It  was  c«contrib- 
vcry  profuse,  and  tho  patient  lost  two  and  one  half  pounds  n.i»  J 
of  blood  in  one  minute.  It  was  treated  successfully  by  the  appli- 
cation of  a  ligature  to  the  femoral  artery  on  the  plan  of  Anel.  It« 
history  has  been  contributed  by  Dr.  A.  W.  Hcisc,  late  Surg.  100th 
111.  Vols. 

Case  LXXVT.  Gunshot  Fracture  of  Thigh  involvinr/  Kurr-j.,lnt ;  Am- 
jmtation  ;  Secondary  Hemorrhage  from  Stump  on  Twenty-third  Day  after- 
wards  :  ligattd  Femoral  Artery  in  Scarpa's  Space,  which  arretted  the 
SUtding  permanently ;  Recovery.  —  Capt-  BftMUofa  Gardiner,  100th  III. 
Vols*  wounded  at  Mission  Ridge.  Nov.  2.5th,  1863.  A  musket-bnil  had 
entered  two  inches  above  right  knee-joint,  and  escaped  at  the  popliteal 
space,  fracturing  the  femur  to  its  middle  third,  and  into  the  knee-joint. 
Passing  my  finger  through  the  opening  from  which  the  ball  had  es- 
caped, the  popliteal  liter}  could  be  distinctly  felt  denuded  of  its  sheath. 
A  consultation  was  held  with  Surgeons  Glick  and  Phelps,  U.  S.  Vols., 
and  decided  to  amputate,  which  was  done  the  following  morning,  in  the 
middle  third  of  femur,  by  the  anterior  and  posterior  flap-method. 
U 


; 
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November  27.  —  Progressing  very  favorably ;  two  thirds  of  stump 
healed  by  first  intention ;  is  cheerful,  sleeps  well,  and  has  a  good  appe- 
tite. 

Everything  went  on  exceedingly  well  up  to  December  19th,  when  all 
at  once  fearful  hemorrhage  occurred.  The  patient  loBt,  in  one  minute, 
two  and  a  half  pounds  of  blood.  The  femoral  artery  was  ligatcd  in 
Scarpa's  triangle.  A  nourishing  diet,  with  beer,  milk-punch,  and  an 
opiate  at  night  were  allowed. 

January  18. —  Ligature  was  removed  this  morning;  patient  doing 
very  well :  is  able  to  sit  up ;  expects  to  go  home  on  a  leave  in  eight  or 
ten  days;  stump  healed. 

Comment*.  —  While  the  old  operation,  which  consists  of  secur- 
oiaopm-  hig  the  bleeding  artery  by  two  ligatures  applied  in  the 
frrmi  in  wo-  wound,  one  on  the  proximal  and  the  other  on  the  distal 
<,rrf»8o.  side  of  the  onhce  in  the  arterial  tunics,  is,  in  most  cases 
i>f  secondary  hemorrhage,  to  be  preferred  to  any  other  form  of  li- 
gation, still  the  tying  of  the  injured  vessel  by  the  method  of  Anel 
may  sometimes  be  employed  with  advantage  to  the  patient 
and  with  credit  to  the  surgeon.  For  example,  in  a  case 
where,  from  any  cause,  a  ligature  cannot  be  applied  to  the  artery 
at  the  place  where  it  has  been  wounded,  the  next  best  thing  that 
can  be  done  is  to  tio  it,  on  the  proximal  side,  as  close  to  the  wound 
as  possible,  which  is,  to  all  intents  and  purposes,  the  operation  of 
Anel.  Thus,  in  Case  LXXV.,  a  ligature  could  not  be  applied  to 
the  lingual  artery  where  it  was  wounded  in  the  tongue ;  but  the 
hemorrhage  was  permanently  arrested  by  tying  the  lingual  artery 
at  the  place  of  election,  and  the  patient  made  a  good  recovery. 

Again,  in  cases  of  secondary  hemorrhage  occurring  in  arm  and 
thigh  stumps  after  amputation,  the  bleeding  artery  may  oftentimes 
be  ligated  on  the  plan  of  Anel,  with  marked  advantage,  especially 
if  the  tissues  at  the  end  of  the  stump  are  sloughing,  and  the  coats 
of  the  vessel  are  too  soft  to  hold  a  ligature  in  that  situation. 

»r.  iKirid  r  The  next  four  casus  have  been  contributed  by  Dr. 
kftMfea,  David  P.  Smith,  late  Surg.  U.  S.  Vols.,  in  charge  of 
Fairfax  Seminary  U.  S.  Army  General  Hospital.  They  are  cases 
r.-.irc«w>  of  secondary  hemorrhage  in  which  ligatures  were  applied 
E5Z  between  the  wound  and  the  heart,  and  were  followed  by 
success. 

First.  —   was   admitted    into  Fairfax   Seminary    Hospital,  in 

October,  1862,  with  gunshot  wound  perforating  upper  third  right  fore- 
arm, passing  anterior  to  the  bones.  Sometime  after  admission,  profuse 
hemorrhage  occurring,  the  usual  incisions  were  made,  both  the  ulnar  and 
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iaterosseous  arteries  found,  and  repeated  attempts  made  to  place  liga- 
tures upon  them.  The  molecular  disintegration  of  the  tissues  BrMhtal  „» 
was  ao  great  that  they  would  not  hold,  and  consequently  the  &£■£  *a 
brachial  was  lied  in  the  bend  of  the  elbow.  Not  a  bad  symp-  pi»n. 
torn  followed,  and  he  was  soon  sent  home  with  wound  entirely  cicatrized, 
suffering  only  from  contraction  of  flexor  muscles  resulting  from  loss  of 
substance. 

Sfcosd. Klinghard  was  admitted  into  Fairfax  Seminary  IIos- 

pital  in  May,  1864,  with  gunshot  fracture  of  ascending  ramus  of  right 
lower  jaw.  Upon  insertion  of  the  finger  into  orifice  of  entrance  just 
below  zygoma,  the  ball  was  felt  lying  behind  the  ramus,  and  was 
easily  removed.  A  large  fnigmcnt  of  bone  loose  in  the  tissues  was  then 
seized  and  drawn  out  by  the  forceps,  when  a  tremendous  gush  of  blood 
took  place.  The  twisted  suture  was  used  to  close  the  external  wound, 
and  the  common  carotid  immediately  ligated.  No  further  2roU<TS«i 
hemorrhage  occurred.  The  operator  and  writer  of  this  was  Ej^"™ 
soon  afterwards  prostrated  by  a  dissection -wound,  and,  being  relieved 
from  duty,  lost  sight  of  the  case.  On  his  return  to  hospital  duty  in 
December,  Klinghard  was  found  in  good  health,  suffering  only  from 
inability  to  ojien  his  jaws  sufficiently  to  chew  solid  food.  He  was  soon 
afterwards  discharged  from  the  service. 


Third. — 


Salmon. 


-,  was  admitted  into  Fairfax  Sem- 


inary Hospital,  in  April,  18G5,  with  gunshot  fracture  of  right  lower 
jaw,  at  the  junction  of  the  horizontal  and  ascending  rami ;  bullet  enter- 
ing at  corner  of  the  mouth,  and  passing  out  directly  over  the  carotid 
artery.  Shortly  after  admission  the  injured  side  became  greatly  in- 
filtrated with  blood,  and  external  hemorrhage  took  place  to  the  amount 
of  twelve  or  sixteen  ounces.  The  common  carotid  artery  was  common 
at  once  tied.  Hemorrhage  ceased  for  twelve  hours,  and  the  ^'"ii'aji'ief'i 
engorgement  of  the  side  of  the  face  diminished  to  a  great  ex-  ptan' 
tenL  At  the  expiration  of  that  time  a  small  hemorrhage  occurred,  but 
was  readily  checked  by  the  persulphate  of  iron.  This  occurred  several 
times  to  a  small  extent  Brandy  and  beef-tea  was  assiduously  given, 
and  the  man  slowly  gained  until  the  wound  closed  without  further 
operative  procedure. 

Fourth. was  admitted  into  Fairfax  Seminary  Hospital 

in  May.  1865,  having  already  been  subjected  to  a  partial  exsection  of 
left  fibula  for  gunshot  injury.  About  ten  days  from  time  of  operation 
profuse  hemorrhage  occurred,  flooding  the  bed.  The  superficial  femoral 
was  immediately  ligated  in  Scarpa's  triangle.  No  further  r«nor*i  iw 
hemorrhage  occurred,  and  wound  rapidly  cicatrized.  pi»n. 

Dr.  Smith  observes  that  the  above  mentioned  cases  ore  very  sig- 
nificant.    The  two  cases  of  ligature  of  the  carotid  were  the  only 
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one?  that  occurred  to  (him)  and  were  both  successful.  In  one 
■nee  of  ligature  of  brachial  at  lteiid  of  elbow,  ujmn  the  penon 
of  a  majoT,  on  board  of  the  hospital  transport  Atlantic,  for  profcw 
hemorrhage,  resulting  from  gunshot  flesh-wound  of  for*  arm,  the 
result  could  not  be  ascertained,  mid  consequently  it  is  not  counted. 
Enough  cases  of  a  similar  character,  says  Dr.  Smith,  have  oe* 
curred  to  warrant  us  in  advocating  the  procedure  whenever  the 
oathiWi  wound  is  in  a  decidedly  unhealthy  condition.  Mr.GuthnV* 
S^JTta*  >*ulc  t0  tie  every  artery  at  the  "  bursten  point  "  cannot 
ibiiomd.  always  be  followed,  on  account  of  the  impossibility  of 
reaching  a  sound  portion  of  the  artery  through  the  wound. 

In  the  next  case  secondary  hemorrhage  followed  a  gunshot 
wound  involving  the  face  and  neck.  It  was  profuse,  and  the 
patient  lost  n  largo  quantity  of  blood  before  surgical  aid  could  be 
cm  by  iir.  procured.  Tlu>  trunk  of  the  common  carotid  artery  wis 
ciMKkniD.  tje<|  on  t^  p]nn  Qf  Hunter,  which  restrained  the  hem- 
orrhage, but  the  patient  died  cnm:ito>e  in  about  three  hours  after 
the  operation.  Ita  history  was  contributed  by  Dr.  W.  Clendenin, 
lato  Surg.  U.  S.  Vols. 

CASE  LXXVII.  Gunthot  Wound  of  Mouth  and  tfock ;  Secondary 
Hemorrhage,  on  Eighteenth  Day  ,•  Ligature  of  Common  Carotid  Artery ; 
Death  Thrrr  Earn*  qflmrwarik  hy  Coma.  —  .].  R.,  of  the  10th  OMo  Vols, 
wounded  at  the  battle  of  Stone  River,  Dec.  31st,  1999.  The  ball  pawed 
through  the  mouth  under  the  tongue,  and  made  its  exit  in  the  neck, 
posterior  to  the  stcrno-cleido  mnstuideus  muscle,  about  two  inches  below 
the  mastoid  process  on  the  right  side.  The  wound  did  well  until  the 
night  of  the  17th  of  January,  when  hemorrhage  suddenly  supervened. 
The  patient  was  alone  at  the  time,  and  lost  a  large  quantity  of  blood 
before  medical  aid  could  be  procured ;  the  patient  was  by  permission 
at  a  private  revih-nce.  Compression  upon  the  right  carotid  artery  con- 
trolled the  bleeding.  The  surgeon  in  charge  of  the  case,  instructed  the 
attendants  how  to  make  compression,  which  was  kept  up  until  daylight 
Compression  was  discontinued  without  the  recurrence  of  the  hemorrhage ; 
the  patient  was  then  transferred  to  a  hospital.  The  patient  remained 
quite  comfortable  during  the  day,  but  the  following  morning  the  hem- 
orrhage Bgain  supervened,  and  was  again  arrested  by  compression. 
Four  hours  after,  the  hemorrhage  again  supervened,  and  the  surgeon  at 
once  proceeded  to  ligate  the  artery,  which  he  did  after  a  protracted 
acurch.  occupying  fully  one  hour. 

The  patient  became  comatose  within  a  few  moments  after  the  II 
was  applied,  and  death  ensued  in  uboul  three  hours. 

The  brother  of  the  deceased  immediately  obtained  possession 
body,  and  a  post-mortem  examination  could  not  be  made. 
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In  Uiis  case  the  operation  was  very  protracted  ;  but  of  this  it  must  be 
laid  that  the  neck  wag  so  much  swollen  as  to  almost  entirely  obliterate 
the  landmarks.  Rut  the  chief  cause  of  delay  was  the  difficulty  the  surgeon 
experienced  in  detecting  the  situulion  of  the  vessel  by  its  pulsation, 
after  its  neighborhood  had  been  reached.  The  patient  was  very  feeble 
from  loaa  of  blood,  die  circulation  was  so  very  weak  dint  die  finger, 
being  placed  firmly  upon  the  artery,  whs  unable  to  appreciate  any  pulsa- 
tion, for  the  same  reason  that  the  pulse  at  the  wrist  cannot  he  felt  when 
it  is  excessively  feeble,  if  the  artery  be  firmly  pressed  back  against  the 
bone  Let  him  hold  hit  finger  lightly  upon  the  vessel  and  he  will  then 
feel  its  feeble  thrill  against  his  finger.  In  this  case,  too  large  nn  open- 
ing vas  made  in  the  sheath,  and  the  vein  bulged  up  over  die  artery, 
and  embarrassed  the  operation  very  much. 

Comment*. —  The  fatal  result  in  this  case,  which  was  attended 
with  the  production  of  cerebral  symptoms,  whose  development 
began  a  few  minutes  after  the  ligature  was  applied,  reminds  tba 
author  that  of  the  eleven  cases  related  in  the  pages  of  this  essay, 
wherein  the  common  carotid  artery  was  tied  on  the  plan  of  Hunter, 
for  the  purpose  of  arrest  in.;  ln-irinti-lia-r  r  jM-iniar;  in  .me,  second- 
ary in  ten  instances)  from  the  internal  carotid  artery,  or  from  some 
branch  or  branches  of  the  external  carotid  artery,  seven  cwbmi 
died,  but  ihr  'red,  and  in  one  case  the  result  is  from  t"inj 

not  stated.  In  the  fatal  cases  death  was  produced  by  mreUd. 
the  following  causes:  inflammation  of  the  brain  in  two  instances, 
softening  of  the  brain  in  one  instance,  abscess  of  the  brain  in  one 
instance,  coma  in  one  instance,  exhaustion  resulting  from  loss  of 
blood  occasioned  by  a  repetition  of  hemorrhages  from  a  wounded 
occipital  artery  in  one  instance,  and  exhaustion  pro-  ■»»■» 
duced  by  loss  of  blood  which  orcurrod  prior  to  the  opera-  »«>■  crat, 
tion  in  one  instance.  In  five  of  the  seven  fatal  cases,  death  was 
produced  by  either  inflammation,  or  softening,  or  abscess,  of  the 
brain,  or  by  coma  ;  that  is,  by  some  affection  of  the  brain.1  In  the 
remaining  two  cases,  it  was  occasioned  by  the  loss  of  blood.  The 
ratio  of  mortality  attending  the  ligation  of  the  common  carotid 
artery  for  the  suppression  of  traumatic  hemorrhage  is.  according 
tn  thin  exhibit,  very  great,  being  no  less  than  03.6  percent.,  n 
the  supposition  that  the  case,  the  result  of  which  is  not  stated,  ter- 
minated in  recovery.     The  question,  therefore,    naturally    arises 

>  Dr.  JJorria"  valuable  and  well-known  j*[»t  on  ligation  of  lha  carotid  artery  te*el>ea 
auWtaatiallr  tlia  i»tno  important  Uaaon.    America*  Jmrtvil  AfatfoaJ  S*u»c**.  IHIVv.il.  a. 

Tbua,  of  thirty-two  4<atl>»  following  ligature  of  the  common  carotid  artoiy,  al(rht«#r.,  or 
mm  than  half,  were  due  to  cerebral  iIimbm.  8m  aI»o  Rrichatn'a  Seienee  and  Art  nf 
*■■»€•>  H*  Ml,  5M. 
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whether  some  operative  procedure  other  than  ligation  of  the  com- 
mon carotid  artery  might  not  be  employed  for  the  relief  of  this 
class  of  cases  with  more  successful  results.     In  the  opinion  of  the 
author,  this    question  should  be  answered  in  the  affirmative,    hi 
the  case  of  ligation  of  the  right  common  carotid  artery,  wherein 
wh«n  not  to  recovery  took  place,1  the  bleeding  was  not  permanently 
moo  carotid,  nrrested  until  the  left  external  carotid  was  also  tied.  The 
lingual  artery  being  the  MUM  of  the  hemorrhage,  why  would  it 
not  have  beon  preferable  to  tie  that  artery  at  the  place  of  election, 
as  was  done,  with  a  good  result,  by  Clendenin  in  Case  No.  LXXV.? 
The  lingual  artery  could  have  been  tied  on  both  sides  if  necessary, 
without  detriment  to  the  brain.     In  cases  of  consecutive  hemor- 
rhage occurring  in  the  face  and  upper  part  of  the  neck,  where  it  is 
uncertain  what  branch  or  branches  of  the  external  carotid  arterj 
are  wounded,  ligation  of  the  external  carotid  itself  might  be  prac- 
ticed on  both  sides,  if  necessary,  without,  inducing  inflammation  or 
other  lesion  of  the    brain.     This  operation,  too,  would  be  more 
likelv  to  restrain  the  bleeding  permanently,  in  such  cases,  than  the 
ligation  of  the  common  trunk  of  tho  carotid  vessels  ;  for  it  hap- 
pened in  throe  of  the  eleven  cases,  wherein  tho  last-mentioned 
operation  was  performed,    that  tho  hemorrhage  returned.'     The 
case  of  incised  wound  of  the  occipital  artery  which  proved  fatal 
by  a  repetition  of  the  hemorrhages,  should  have  been  treated,  not 
by  ligating  the  common  carotid  artery,  but  by  tying  the  injured 
vessel  in  the  wound,  or,  in  case  that  could  not  be  done,  by  tying  the 
occipital  artery  on  the  plan  of  Anel,  on  both  sides  if  necessary  to 
restrain  the  bleeding,  or,  in  caso  that  operation  could  not  be  per- 
forated, by  liguting  the  external  carotid  artery.     By  pursuing  such 
a  course  in  the  surgi«"d  treatment  of  this  class  of  hemorrhages,  the 
bleeding  wuuld    be   controlled  with  greater  certainty,  the  brain 
would  be  much  less  likely  to  sustain  injury,  and  the  patient  would 
be  more  apt  to  recover,  than  he  is  when  treated  by  ligation  of  the 
common  carotid  artery. 

Cask  LXXVIIL  Gunshot  Wound  of  Ski  followed  by  Secondary  Bern*- 
Dr.  B,  Uow.  orrliage;  Ligation  of  Common  Carotid  Artny  ;  it  was  contrib- 
■M  «™  uted  by  Dr  B  Howard,  late  Assistant  Surg..  U.  S.  Array.  — 
Private  Daniel  Zichler,  Co.  A,  9th  Muul,  2d  Brigade,  1st  Division,  5lh 
Corps,  was  struck  by  a  ball  just  anterior  to  his  left  ear,  the  ball  passing 
backwards,  downwards,  and  outwards. 

Several  days  afterwards  (May  17th),  profuse  secondary  hemorrhage 

i  Vide  Cua  No.  LV.  ■  VMc  Cam  No*.  XX X.  and  LX1X. 
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occurred  from  (he  wound,  which  I  immediately  arrested  by  ligating  the 
common  carotid,  at  the  anterior  border  of  S.  cleid.  mastoideus. 

The  next  daj,  May  18,  pulse  was  ninety-six,  and  patient  felt  com- 
fortable. 

May  19.  —  Pulse  eighty-four  and  equal. 

May  20.  —  Pulse  one  hundred  and  equal. 

May  21.  —  PuUe  eighty  and  equal.  Patient  complained  of  burning 
»enaation  of  right  side  of  head. 

Dr.  Smith,  of  Tappan,  N.  Y.,  who  remained  in  attendance  upon  him 
at  Fredericksburg,  reported  him  very  comfortable  on  the  eighth  day 
after  operation. 

The  following  case,  in  which  the  external  iliac  artery  was  tied 
secondary  hemorrhage,  has  been  contributed  by  Dr.   ^  ,_u,. 
C.  A.  Leale,  late  Acting  Assistant  Surgeon,  U.  S.  Army.  **"' 

("i>i.  I.XXIX.  Gunshot  Wound  of  Thigh;  Secondary  Hemorrhage; 
Fa  (jut ion  of  External  Iliac  A  rtery ;  liltediug  recurred,  but  it  teas  con- 
troOed  by  Preeture  ;  Pyaemia  ;  Jietidt  not  elated.  —  James  K.  Kpuulding, 
1 12th  N.  V.,  wounded  at  Fort  Fisher.  January  loth,  1865,  through 
fleshy  portion  of  left  thigh.  In  the  last  of  January  the  wound  began  to 
ulcerate,  and  then  to  bleed.     He  was  then  able  to  sit  up  in  a  chair. 

April  2,  I86&  —  Dr.  S.  M.  Hortou,  TJ.  S.  Army,  tied  the  external 
iliac  artery. 

Secondary  hemorrhage  occurred  some  time  afterwards,  but  it  was 
controlled  by  pressure. 

Has  now  extensive  suppuration,  diarrhoea,  sweet  breath,  chills,  sweats, 
bed  sores,  appetite  poor,  no  cough,  skin  clear,  pulse  rapid,  tongue  pale 
polished.     Result  not  stated,  but  it  is  supposed  to  have  been  fatal 
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Case  LXXX.  Ligature  of  Common  /liac  Artery  for  Secondary  Hem- 
orrhage from  (run shot  Wound  of  Thigh,  near  Pelvis ;  Recovery  from 
Opera/ion,  but  Death  Three  Months  afterward  from  Typhoid  Fever. — 
Prof.  Brainard  has  reported  the  following  case  in  which  he  performed 
this  operation :  — 

April  9.  1868,  called  to  visit  Colonel  Scott,  19th  Illinois  Vols.,  who 
was  wounded  at  the  battle  of  Stone  River.  A  musket-ball  had  passed 
from  before  backwards  through  the  thigh,  entering  below  the  pelvis  and 
at  the  outside  of  the  femoral  artery,  grazing  the  inside  of  the  femur,  and 
coming  out  of  the  buttock. 

At  the  lime  of  the  accident  there  was  hemorrhage,  which  was  con- 
trolled, as  was  supposed,  by  pressure  on  the  femoral  artery.  The  com- 
pression was  continued  about  three  weeks,  during  which  time  no  hem- 
orrhage occurred.  The  wound  suppurated,  and  some  small  scales  of 
i  came  out  of  each  orifice  of  the  wound. 

He  was  removed  to  his  home  in  Chicago,  and  did  well,  although  the 
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wound  remained  open  behind,  until  about  the  5th  of  April,  three  w«ks 
after  tlie  accident,  when  a  small  tumor  formed  in  front,  which  *u 
opened.  A  day  or  two  afterwards,  hemorrhage  occurred  from  bxli 
openings.  It  was  for  this  that  raj  advice  was  asked.  On  the  night  of 
the  9th.  nt  eleven  o'clock,  copious  hemorrhage  again  occurred,  which  wu 
controlled  in  a  measure,  but  continued  at  intervals  during  the  night 

April  10. —  Saw  him  at  ten  o'clock,  aud  applied  the  compressor  om 
the  femoral  artery.  This  seemed  to  arrest  the  bleeding,  but  in  about 
two  hours  it  returned. 

The  bleeding  had  been  so  great  as  to  threaten  life,  and  I  determined 
to  tie  the  external  iliac  artery,  not  doubting  from  the  history  of  the 
case  that  the  hemorrhage  came  from  branches  of  the  profunda  femora, 
close  to  its  origin. 

With  the  aid  of  Prof.  Freer  and  the  Drs.  Hurlburt,  the  ligature  w« 
placed  upon  the  external  iliac  artery  in  the  usual  manner,  as  that  de- 
scribed by  Lisfranc ;  but  on  changing  the  position  of  the  patient  to 
remove  the  soiled  bed-clothing,  the  bleeding  returned  as  freely  as  ever. 
On  a  reexamination,  the  ligature  was  found  to  control  the  external  iliac, 
and  it  was  evident  that  the  ischiatic  artery  was  the  one  now  giving  blood. 
The  danger  was  urgent,  and  I  enlarged  the  wound  of  operation  upward 
and  outward,  and  placed  a  ligature  on  the  common  iliac  artery.  The 
anterior  wound  in  the  thigh  was  then  enlarged,  and  a  great  quantity  of 
coagula  removed  from  it  by  the  linger.  No  bleeding :  patient  under 
chloroform  during  the  operation.  Warm  applications  to  the  member : 
brandy  and  broth  ordered. 

April  11,  x.  m.  —  Limb  cool,  but  not  cold;  has  been  troubled  with 
nausea  and  attempts  to  vomit,  which  gave  pain  in  the  wound ;  pulse 
one  hundred,  conditiou  good.  Ordered  an  enema  and  a  solution  of 
soda  bicarb.,  with  gum  arahic  for  the  vomiting.     Broth  continued. 

April  12.  —  Has  considerable  pain  and  tenderness  in  the  region  of 
the  left  kidney  ;  pulse  one  hundred  and  twenty ;  slept  well  during  the 
night  with  two  doses  of  acetum  npii ;  wounds  commencing  to  suppurate. 

April  18. —  Pulse  one  hundred  ;  tenderness  in  left  side  diminished; 
takes  broth  with  wine  ;  slept  well. 

April  20.  —  Cut  of  operation  suppurates  freely.  Allowed  beef-broth 
and  wiue,  with  opiate  at  night 

April  24.  —  Ligature  on  the  external  iliac  artery  came  away. 

May  1.  —  Ligature  on  common  iliac  came  away.     Patient  doing  well. 

May  12. —  Wound  of  operation  healed. 

From  this  time  he  remained  in  good  health  until  the  early  part  of 
July,  although  the  wound  continued  to  suppurate,  and  some  small  pieces 
of  bone  were  discharged  at  the  posterior  orifice. 

At  this  time  he  was  attacked  by  a  copious  watery  diarrhoea,  followed 
by  typhoid  fever,  of  which  he  died  July  8,  three  months  after  the  opera- 
tion.1 

1  Vide  Amtrican  Jourruii  Medical  Sritncei.  April,  1804,  pp.  Ml,  M6. 
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The  next  two  illustrative  cases  have  been  contributed  tw»c-i 
by  Dr.  C.  A.  Leale,  late  Acting  Assistant  Surgeon,  IT.  b/'sr.u.. 
S.  Army. 

Case  LXXXI.  Gunshot  Wound  of  Thigh  (Lower  Third)  im.-i.lr 
Femoral  Artery  ;  Artery  Tied  in  Tendinous  Canal  of the  Adductor  Mag- 
nut  ;  Secondary  Hemorrhayr ;  Tied  Femoral  Artery  then  tit  Apex  of 
Scarpa's  Triangle;  Death  toiite  Time  afterward*  ( Two  Munlhi).  —  Joseph 
O'Keefe,  Mnjur  id  N.  Y.  Vols.,  aged  24,  wounded  at  Five  Forks,  Va., 
April  I,  1H65.  by  a  canister-bull  in  the  postero-inncr  part  of  the  right 
thigh,  at  its  lower  third,  near  the  base  of  the  popliteal  space  (H.-.l,  wound). 
The  femoral  artery  was  injured,  considerable  hemorrhage  followed,  the 
vessel  was  ligated  within  the  adductor  magnus  muscle,  the  ligature- 
doagtii'd  nlV.  and  the  artery  m  Igniu  ligated  nt  ajn-x  of  ScarpVl 
triangle,  at  City  Point. 

April  W.  —  Admitted  to  the  Armory  Square  D.  S.  Army  General 
Hospital.  He  was  then  very  anremic  ;  the  limb  was  (edematous  from 
foot  to  Poupart's  ligament;  was  carried  to  the  hospital  from  the  trans- 
port on  a  stretcher,  under  the  immediate  charge  of  Assistant  Surgeon 
Parry.  He  had  comi'U-raiile  pain,  which  seemed  to  be  produced  mainly 
by  (he  tension  of  the  integument's  that  resulted  from  the  (edematous 
swelling  of  the  limb.  After  consultation,  I  bandaged  the  limb  from  foot 
to  seat  of  injury.  Prescribed  champagne,  one  bottle  daily,  anodynes, 
and  beef-tea. 

May  2. —  Has   rested  very  comfortably  ;  appetite  good;  transferred 

R.  C.  Hospital,  where  he  died  about  one  month  afterwards. 

The  aw  ■  ■      tli.it  the  oedema  of  the  limb  presented  in 

the  foregoing  ease,  was  due  to  the  occlusion  of  the  femoral  vein. 
I'itln-r  in  i  unsequence  of  original  injury  of  the  vein  itself,  or  of 
thrombosis. 

Cajik  LXXXI  I.  Secondary  Hemorrhage  from  Stump  after  Amputation 
at  Shoulder-joint ;  Bleedings  very  Profuse  and  repeated;  arrested  by  Pres- 
sure on  the.  Subclavian;  Recovery. — J.  G.  Twerk,  1st  Lieutenant  3d 
N.  .1.  Battery,  age  3.'»,  wounded  at  Fort  Haskell  by  a  conical  ball,  in 
left  arm,  upper  third ,-  admitted  to  Armory  Square  Hospital.  2-1  th  April. 
1865  ;  arm  had  been  amputated  while  at  City  Point,  at  thoulder-joint. 

While  at  City  Point  Hospital,  also,  had  hemorrhage  several  times 
( )  from  the  axillary  artery  in  stump  ;  it  was  checked  each  time  by 
digital  prendre  and  (.'iiupreHM  (after  the  patient  had  lost  an  immense 
ijii miity  of  blood),  applied  on  the  subclavian  artery. 

v.  hen  admitted  to  Armory  Square  Hospital,  he  was  very  anemic ; 
had  considerable  pain,  the  seat  of  the  greater  part  of  which  was  above 
the  clavicle,  where  a  large  abscess  had  formed  in  consequence  of  the  pres- 
sure. This  I  explored  with  a  grooved  needle ;  found  pus,  which  I 
evacuated  by  a  free  incision  ;  discharged  eight  ounces  of  laudable  pus. 

Gave  stimulants,  morphia,  and  buef-tca. 


n  I  BClttUBY  COSCZBXtSG  THK  UCATCRE. 

•Mf.  —  The  patient  has  bad  oo  uaCaiorsblc  symptoms  ana 
Has  continued  to  improve ;  the  stamp  has  entirely  closed ; 
alight  superabundance  of  flap.     Up  is  in  good  condition,  having  become 
quite  plethoric  ;  no  pais  and  excellent  spirits. 

Cornmada.  —  The  author,  however,  thinks  that  it  would  hire 
tlpai»«f  been  preferable,  in  the  case  just  related,  to  tie  the  sub- 
mHtM  clarian  artery  when  the  first  hemorrhage  occurred  (pn> 
a*-  rided,  of  course,  that   the  bleeding  vessel  could  not  be 

secured  with  a  ligature  in  the  stump),  instead  of  relying  upon 
compression  of  the  subclavian  artery  to  restrain  the  bleeding;  for 
with  such  treatment  it  is  probable  that  the  second  hemorrhage 
would  have  been  prevented,  and  the  patient  would  have  made 
safer  and  more  speedy  recovery. 

We  may  here  remark  that  secondary  hemorrhage  occurring  i 
intmtTj  a  stump  admits  of  being  treated  on  principles  somewhat 
»■*•»>•■  different  from  those  which  should  guide  the  surgeon  in 
cases  of  secondary  hemorrhage  occurring  in  the  continuitv  of  a 
limb,  because  in  stumps  there  is  no  risk  of  bleeding  from  the  distal 
orifice,  and  but  small  risk  of  the  occurrence  of  consecutive  gan- 
grene when  the  main  artery  is  tied  on  the  plan  of  Anel  or  Hunter, 
for  the  purpose  of  suppressing  secondary  hemorrhage.  Thus,  the 
principal  objections  to  the  employment  of  the  ligature  on  the  plan  of 
Anel  or  Hunter  for  arresting  hemorrhage  when  it  occurs  from 
wounds  in  the  continuity  of  the  extremities,  do  not  hold  good  in 
cases  of  secondary  bleeding,  when  it  occurs  in  the  stumps  of  am- 
putated limbs. 


■ 


TUBS 


CONCLUSIONS     CONCERNING     THE     EMPLOYMENT    OF     THE     UOA1 
FOR    RESTRAINING    HEMORRHAGK. 

let.  The  ligature  is  the  most  reliable  of  all  the  means  we  possess 
for  restraining  hemorrhage.1 

2d.  The  ligature  should  be  applied  to  the  wounded  vessel  at  the 
place  of  injury  for  such  purpose,  whenever  the  operation  is  prac- 
ticable. 

3d.  When  on  important  artery  is  wounded  in  its  continuity, 
ligatures  should  always  be  applied  to  the  vessel,  one  on  each  si 
of  the  bleeding  orifice  in  its  wulls,  or  one  on  each  end  it'  it  ha*  been 
completely  divided  ;  for  if  a  proximal  ligature  only  is  employed, 
it  happens  not  unfreouently  that  hemorrhage  from  the  distal  orifice 
or  end  of  the  artery  oecur*  soon  after  the  collateral  circulation  is 
established. 

>  See  pp.  221  lo  2SS  of  tbii  MM7- 
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4th.  The  operation  of  tying  the  wounded  vessel  should  not  be 
unnecessarily  delayed,  for  such  procrastination  lias  not  unfre- 
quently  produced  disastrous  consequence*.1 

5th.  Guthrie's  direction  that  when  arterial  hemorrhage  occurs, 
the  wound  should  not  bo  dilated  and  the  vessel  tied,  unless  bleeding 
exists  at  the  time,  is  far  too  broad  and  undiscriminating  :  for  if 
the  injured  vessel  has  a  large  size,  or  is  but  partially  divided,  or 
the  hemorrhage  ia  only  temporarily  arrested  by  some  foreign  body, 
or  by  coagulated  blood  in  the  track  of  tho  wound  outside  the  ves- 
sel, the  observance  of  this  rule  may  unnecessarily  place  the  patient's 
life  in  great  peril. 

6th.  When  the  course  of  the  external  wound  is  very  oblique, 
and  the  spot  where  the  artery  is  injured  can  be  ascertained,  it  is 
not  uufivquently  advisable  to  cut  directly  down  upon  the  vessel  at 
the  place  of  injury,  instead  of  enlarging  the  original  wound  by  in- 
cision .* 

Ttli.  When  the  wounded  vessel  is  not  accessible  at  the  place  of 
injury,  for  the  purpose  of  tying  it,  as,  for  example,  in  some  cases 
where  the  tongue  is  wounded,  or  some  branch  of  the  internal 
maxillary  artery  is  injured  by  a  penetrating  wound  of  the  face,  or 
some  branch  of  the  internal  iliac  artery  by  a  similar  wound  of  the 
pelvis,  the  main  trunk  should  be  secured  by  ligature  applied  as 
near  to  the  injured  part  as  practicable. 

8th.  When  it  is  not  practicable  to  tie  the  wounded  vessel  at 
the  place  of  injury,  it  is  generally  better  to  tie  the  main  trunk  on 
the  plan  of  Anel  than  on  the  plan  of  Hunter;  as,  for  example, 
when  some  branch  of  the  lingual  artery  is  wounded,  it  is  preferable 
to  tie  that  artery  itself  at  the  place  of  election,  instead  of  the  ex- 
ternal carotid,  and,  when  the  internal  maxillary  is  wounded,  to  tie 
the  external  carotid  instead  of  the  common  carotid  ;  and,  indeed, 
when  any  branch  of  the  external  carotid  is  wounded  in  such  a 
situation  that  it  cannot  be  tied  at  the  place  of  injury  nor  in  its 
course,  it  is  better  to  tie  tho  external  than  the  common  carotid, 
far,  by  so  doing,  the  consecutive  lesions  of  tho  brain,  which  are 
»ery  frequently  produced  by  the  latter  operation,  are  entirely 
avoided.* 

9th.  Secondary  hemorrhage  occurring  in  the  stumps  of  ampu- 
tated limbs,  not  parenchymatous  in  character,  should  be  treated, 
when  profuse  or  dangerous,  by  opening  the  flaps  and  tying  the 

i  Sw  pp.  821,  322.  of  tbii  euar. 
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of  secondary 
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10th.  Bat 
hand,  when  lb*  Mrs  dm* 
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of  the  porta,  m  bxatt  the  walk  of  the  artery 
to  bold  a  filature,  or  far  other  cause,  the  main  trunk  iboold 
be  Meared  on  the  alaa  of  Aael  or  Hunter.     When  the  bleedag 
■  ■nt,  ami  muIbmv  dees  not  proceed  dob  toe  mow  arterr,  a 
be  treated  with  srypCKs,  or  coanxYaswa,  or  both  combined. 

applicable  to  the  treatment 
is  the  continuity  of  the 

in  the  palm  of  the 
be  secured  in  the  wound 
itself,  from  the  taoeefretion  or  sloughing  cooditioo  of  the  parts,  or 
became  the  performance  of  the  operation  would  require  division  of 
the  annular  ligament,  or  for  other  sufficient  cause,  the  brachial 
artery  should  generally  be  tied  on  the  plan  of  Hunter. 

11th.  When  an  important  artery  of  the  extremities  has  been 
wounded  by  a  fragment  of  bone  in  a  case  of  rimplt  fracture,  and  an 
operation  is  necessary,  it  may  be  advisable  to  tie  the  main  trunk 
on  tlie  plan  of  Hunter,  as  originally  recommended  by  Dupuytren, 
rather  than  to  amputate  the  member.1  But,  when  the  fracture  is 
compound,  h  is  generally  preferable  to  tie  the  injured  vest., 
the  wound,  or  to  amputate,  if  the  parts  are  so  much  bruised  and 
torn  that  in  all  probability  the  vitality  of  the  limb  will  not  be  main- 
tained after  the  operation. 

1  *2tl*.  The  metallic  ligature  or  suture  generally  appears  to  he 
ws?  uw  preferable  to  the  silken  or  linen  article,  because  of  its 
tmnhgm-  non-absorbent  properties.  Thus,  it  is  not  liable  to  become 
!■■•»»■*■  soaked  with  decomposing  discharges;  and  Urns  it  pro- 
duces less  irritation  of  the  surrounding  parts  than  the  other  kinds 
of  ligature. 

7.  Of  Acupressure  at  an  Hacmottatic  Agent. —  Dr.  Otis  states, 
nt.  (hw  «»  'n  Circular  No.  6,  concerning  acupressure  :  "  The  new 
BmA"  haemostatic  process  recommended  by  Professor  Simpson, 

was  adopted  in  a  few  cases,  with  favorable  results."  8  The  author, 
however,  lias  no  experience  in  the  employment  of  this  procedure, 
and  no  original  eases  have  been  furnished  him. 


>  8m  pp.  20,91, 17,  if),  128.  131  of  Oil*  cuay. 
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CHAPTER   TWELFTH. 

ON  PARENCHYMATOUS  HEMORRHAGE. 

Thia  Variety  of  Hemorrhage  w«i  not  described  until  •  Recent  Period. —  Strom i>ver's  Re- 
mark* lotKerning  iL  —  The  Blood  iu  thia  Form  of  Hemorrhage  dot*  net  laeue  in  Distinct 
Mititv. —  Parenchymatous  Hemorrhage  may  occur  during  tho  Primary,  the  /»'«r- 
mrf-n).  and  the  Secondary  Period.  —  The  Putbolugy  differs  in  the  Several  Period*.  — 
Tba  Pathology  explained  for  each  of  these  Period*  —  A  Caae  related  in  which  Profuse 
Parent  hyma»*un  Hemorrhage  occurred  during  the  Primary  Period.  —  Secondary  Ampu- 
tation of  the  Thigh  performed  for  Guushot  Injury  i>f  the  Leg;  Copious  Parenchymatous 
Bleeding  from  Surface  of  Stump;  it  wu  arrested  by  covering  the  Raw  Surface  of  the 
Slump  with  Lint  soaked  in  Liquor  Fcrri  I'erculph.;  Krrnvery:  why  Parrmhymatoua 
Baiuutltutgc  occurred  in  this  Case. —  Another  Instance  of  tin-  Pom  of  Hemorrhage  occur- 
ring during  the  /Vtatarjr  Pajriod  referred  to.  —  An  Illustrative  Cane  contributed  by  I>r, 
Ckndeaan.  —  Gunshot  Wound  of  Right  Knee-joint;  Secondary  Amputation  of  Thigh,  fol- 
towed  by  vary  Profu»e  Parenchymatous  Hemorrhage  fnnu  the  Stump]  Death;  Autopsy; 
Femoral  Vein  occluded  by  Throinbua.  Thi»  Case  differs  from  the  Preceding  because  the 
Femoral  Vein  war  occluded.  —  A  Case  in  which  I'lirrncliymatniM  Hemorrhage  occurred 
during  (be  Inttrmtdum/  Period  rofiinrd  to.  — An  Illustrative  Case  related.  In  nlmh 
Una  Parol  of  Bleeding  occurred  during  the  Stcvndary  Period.  —  Gunshot  Wound  of  Right 
Thigh  in  U»  Middle  Third;  Bono  apparently  not  injured:  Bullet  lodged;  Parenehyma- 
toua  Hemorrhage  on  Thirty-second  and  Thirtv-tbird  Dajl]  I  'i-atli.  with  Symptom*  of 
Pyamia:  Autopsy;  Femoral,    External,  and  Common  Iliac  Veins  filled  up  with  Congu- 

bUid  Bleed  lTbromboa|.  which,  in  Some  Plants,  was  undergoing  S|mimI.i isDegencra- 

uV»'i  ■  Liquefaction.     A  Remarkable  Iiutaiirw  nt  Parenchymatous  1 1  fun  irrhiige 

occurring  during  Ilia  Secondary  Period  referred  to The  Weeding  proved  Fatal.  —  It  wa* 

produced  by  Thrombu*.  —  Another  Case  referred  to  in  which  tlm  Form  of  llcmorrhago 
occurred  during  the  Secondary  Period.  —Two  Caiea  belonging  to  the  Same  Category 
related.  —  Gunshot  Fracture  of  Left  Radhmand  Right  Carpue;  Parenchymatous  Hemor- 
bagt  Irotn  Both  Wotmil*  on  Twnnty-third  Day:  Amputation:  Dnath;  Autopsy.  —  Paren- 
chymatous Hemorrhage  from  a  Stump  Sixteen  Day*  after  Amputation  :  Cold,  A  •tringnnta 
and  Preaanre  failed  to  arrest  it;  Rcampirtntion;  Death  from  Pyiemia,  Five  Day*  after  the 
Operation:  Autopsy;  Visceral  Abscesses  found  in  Lung*  and  Liver-  —  Summary  of  Five 
(  *>f*  in  whi.-h  Parenchymatous  Hemorrhage  occurred  during  the  Secondary  Period.  — 
(la  Capillary  Bleeding  from  Granulating  Sarfaraa  produced  by  Vanerell  Excitement  and 
by  Kxeaaaea  in  Drinkmf.  —  The  Seirriulia  Oiaihtiii  does  not  induce  Parenchymatous 
RewHJirhaite.  —  Trenlmtnt.  —  To  what  Case*  the  Persulphate  or  the  I'crehloride  of  Iron 
u  Applicable,  and  how  it  should  be  applied.  —  Concerning  the  Use  of  Hot  Water  m  a 
II*e»o»tatic  Agent.  —  How  the  Bleeding  should  he  treated  when  it  r««ult»  from  Throm- 
bosis. —  Row  Capillary  Hemorrhage  should  bo  traated  whan  it  is  produced  by  Strong 
Nervous  or  Vascular  Excitement. 


Tnis  variety  of  hemorrhage  hats  not  received  distinct  and  special 
from  surgeons  until  a  very  recent  period.  No  account  of 
it  whatever  ia  given  by  Guthrie,  Hetinen,  or  any  of  the  older 
writers  on  military  surgery.  We  therefore  infer  tlmt  it  did  not 
their  attention.     Concerning  it  Stromeyer  says  :  — 


STROMETER  8    REMARKS. 

'  The  parenchymatous  hemorrhages  are,  as  I  have  found,  aed  wffl 
elsewhere  prove  bj  facts,  at  once  a  symptom  of  the  entrance 
of  pus  into  the  veins,  and  of  stoppage  of  the  larger  veins 
by  coagulation.  The  stagnation  of  blood  thereby  ensuing  gives  ra* 
to  hemorrhage  from  the  capillary  vessels  lying  free  in  the  wound,  and, 
on  this  account,  the  blood  so  lost  has  neither  a  decidedly  venous 
•arterial  character.  Nevertheless,  I  will  not  assert  that 
matous  hemorrhages  —  independent  of  stagnation  in  the  veins,  and 
similar  to  scorbutic  bleedings,  —  are  not  met  with  from  the  surface 
of  wounds."1 

In  cases  of  parenchymatous  hemorrhage  the  blood  does  not  ism 
■leodAoa  from  the  wounded,  or  granulating,  or  ulcerating  surface, 
Stjan*1"  m  distinct  streams,  but  seems  to  be  poured  out  therefrom 
by  a  process  of  general  oozing  through  small  openings. 
We  therefore  infer  that  it  has  its  anatomical  source  in  the  capillary 
vessels,  and  that  it  is,  in  reality,  a  capillary  hemorrhage.  In  such 
cases  the  blood  flows  in  a  steady  stream.  It  does  not  possess  the 
purple  hue  of  venous,  nor  the  bright-red  color  of  arterial  blood.  It 
is,  in  general,  not  so  dark  as  the  former,  nor  so  bright  as  the  latter. 
It  therefore  usually  has  a  distinct  color  of  its  own,  which,  con- 
joined with  the  flow  of*  the  escaping  blood  in  a  steady  current,  has 
caused  us  at  least  to  suspect,  in  some  cases  where  these  phenomena 
were  present,  that  the  hemorrhage  was  parenchymatous  in  char- 
acter, before  the  wotinded  surface  was  exposed  to  view,  or  other- 
wise submitted  to  examination. 

Parenchymatous  hemorrhage  has  been  met  with  during  the 
Mm  omuc  Pr^maTyi  the  intermediary*  and  the  secondary  periods  in 
■MUTfiour-  tnc"  history  of  wounds  ;  but  the  causes  which  produce  it, 
•"^"Zwd-  arul  the  pathological  conditions  upon  which  its  occurrence 
M7P«tti.  depends,  are,  for  the  most  part,  widely  different  in  each 
of  these  three  periods,  hut  more  especially  in  the  primary  and 
in  the  secondary  ones.  Parenchymatous  hemorrhage  has  been 
paibohv?  encountered  during  the  primary  period  in  connection 
i'.t'.-'i'""'  with  amputation  of  the  thigh,  and  other  members,  per- 
formed through  tissues  that  have  been  previously  inflamed,  and  in 
which  the  inflammatory  process  has  not  yet  entirely  subsided.  The 
consequence  is  that  the  dilated  capillary  blood-vessels,  which  have 
been  divided  in  the  operation,  being  paralyzed  by  the  inflammatory 
process,  are  unable  to  contract  so  as  to  completely  close  the  open- 
ings that  have  been  made  in  them,  and  thus  the  blood  flows  un« 
obstructedly  from  their  open  mouths,  until  it  is  arrested  either  by 

1  Vide  StremcTcr  on  GwuAot  Fraeturu,  p.  IS,  Am.  eii,  1863. 
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surgical  art,  or  by  the  occurrence  of  syncope,  or  until  death  takes 


+Z 


Parenchymatous  hemorrhage  has  been  met  with  during  the  wi- 


mo 
fee 
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Urmediaty  period  in  cases  of  amputation  wherein    the  p»hi-.i<ht 


ouths  of  the  dilated  capillary  blood-vessels  were  but  «ti»rp»rt°d. 
bly  and  imperfectly  closed,  so  that  when  reaction,  with  the 
vascular  excitement  attending  it,  came  on,  these  barriers  against 
hemorrhage  gave  way,  and  the  blood  was  poured  out  through  the 
•pea  mouths  of  the  capillaries  into  the  interior  of  the  stump.  In 
•h  cases,  more  or  less  parenchymatous  bleeding  had,  for  the 
most  part,  also  occurred  immediately  after  the  performance  of  the 
operation,  and,  occasionally,  the  capillary  oozing  has  continued  in 
a  minor  degree,  until  the  advent  of  the  intermediary  period,  when 
the  flow  of  blood  becomes  more  copious  for  the  reasons  stated  above. 

When  parenchymatous  hemorrhage  occurs  during  the  secondary 


period,  it  is  generally  associated  with  the  symptoms  of  p»th 
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pyemia,  or,  at  least,  with  the  pyiemoid  phenomena,  and  p«rfwi. 
is  produced  by  the  obstruction  of  the  veins  which  proceed  from 
the  affected  part  toward  the  heart,  with  coagulated  blood  (throm- 
&«•),  as  was  pointed  out  by  Strorneyer.  The  condition  of  affairs, 
so  far  as  the  circulation  of  the  blood  is  concerned,  in  a  wounded 
limb,  the  principal  veins  of  which  are  occluded  by  thrombosis,  is  as 
follows :  the  blood  injected  into  the  limb  through  its  arteries,  being 
n  M  carried  away  through  its  veins,  stagnates,  and  exhibits  a  ten- 
dency to  escape  from  the  parts  whose  capillary  vessels  are  not 
strengthened  and  supported  by  tissues  extraneous  to  their  walls. 
ThiT»  it  happens,  in  such  cases,  that  the  capillary  vessels  of 
wounded,  granulating,  and  ulcerating  surfaces  not  unfrequently 
give  way  from  the  internal  pressure  of  the  blood,  and  parenchy- 
matous hemorrliage  is  produced. 

The  following  case,  which  occurred  in  the  author's  practice, 
affords  an  example  of  parenchymatous  hemorrhage  oc-  cu,  )0  vA. 
i  iirring   during   the  primary  period.      It   attended    the  ""^'™ 
operation   of  amputating   the   thigh,  performed    through    tissues 
which    had  previously  been  disordered  by  the  inflammatory  pro- 
as, and  which  had  not  yet  been  restored  to  a  healthy  condition. 


" 


Cask  LXXXIIT.  Secondary  Amputation  of  7ni oh  performed  for  Gun- 
shot fmj'ury  of  I/tg ;  Copious  Parenchymatous  Hemorrhage  (Primary) 
from  Surface  of  Stump  :  it  was  arrested  by  covering  the  Raw  Surface  of 
the  Stump  with  Lint,  soaked  in  Liquor  Ferri  Persulph. ;  Recovery.  — 
Lieut  C.  H.  Doerflinger,  Co.  K,  26th  Wisconsin  Vols.,  aged  20,  and  of 


I 


naturally  fine  physique,  was  wounded  «t  the  battle  of  Chnncellorsvifte, 
May  2,  1863,  by  a  musket-ball  (cylindro-conoidal),  which  penetrate! 
the  left  leg  about  four  inches  above  the  internal  malleolus,  fractured  tbe 
tihisi,  .in«l,  passing  downward,  fractured  the  astragalus  and  calcaneum, 
emerging  finally  through  the  nolo  of  the  foot  He  was  treated  in  the 
field  hospital  for  some  time  ;  but,  when  the  troops  moved,  he  «as 
brought  to  the  Stanton  U.  S.  Army  General  Hospital,  June  15th,  ItJfiS. 
His  foot  and  leg  were  then  much  swelled,  the  tumefaedon  extending 
up  to  the  knee ;  the  ankle-joint  was  open,  and  die  wounds  were  rap- 
puruting  freely.  He  was  also  thin  and  pale.  The  water  dressing  was 
applied,  and  a  nutritious  diet  ordered. 

June  18.  —  He  was  attacked  by  fever,  ushered  in  by  a  cbilL 
.half  19.  —  The  fever  continued. 

June  20.  —  The  foot  and  ankle  arc  greatly  swelled ;  the  skin  pre- 
sents an  erysipelatous  blush;  the  superficial  lymphadcs  of  the  leg  and 
thigh  are  inflamed  ;  they  feel  like  hard  cords,  and  the  skin  over  them  it 
■tntlud  "lurk-red  in  color  nearly  to  the  groin ;  free  incisions  were  made 
in  the  foot  to  relieve  tension ;  cold  applications  to  the  leg  and  thigh. 

June  21.  —  The  lymphatic  glands  of  the  groin  were  swelled  and  pain- 
ful.    Prescribed  ungt.  hydrarg.  et  camphor. 

June  24. —  The  inflaminutiiui  of  die  lymphatics  had  subsided,  and  he 
wns  niiicli  bwttflf  in  every  respect. 
June  2G.  —  The  swelling  of  the  foot  and  leg  again  increased,  and 
Jmt  27.  —  The  thigh  was  amputated  by  Assistant  Surgeon  G.  A. 
Mursick,  U.  S.  Vols.,  nt  the  lower  third  by  the  circular  method,  the  leg 
being  so  much  swelled  and  inflamed  that  the  operation  could  not,  with 
propriety,  be  performed  below  tlie  knee.  At  the  place  of  operation  the 
tissues  were  considerably  swelled  and  inflamed.  A  large  number  of 
ligatures  were  applied.  There  was  also  a  troublesome  oozing  of  blood 
from  the  surface  of  the  stump  in  the  nature  of  a  parenchymatotu  hem- 
orrhage. After  a  time  the  wound  of  operation  was  closed,  and  the 
stump  dressed :  but  the  pnticnt  was  directed  to  remain  on  the  operat- 
ing table-  In  a  little  while  we  were  summoned  to  his  aid  on  account 
of  the  profuseness  of  the  flow  of  blood  through  the  dressings.  These 
were  immediately  removed,  and  the  stump  opened,  for  the  purpose  of 
ascertaining  the  source  of  the  hemorrhage.  It  was  then  seen  that  the 
blood  did  not  flow  in  distinct  streams,  but  that  it  was  poured  out  from 
die  parenchyma  upon  the  whole  of  the  raw  surface  of  the  stump,  by  a 
process  of  general  oozing,  which,  in  the  nggregate,  constituted  a  stream 
of  considerable  sire.  The  application  of  cold  water,  and  even  of  ice.  did  i 
not  arrest  this  parenchymatous  bleeding,  and  seemed  to  retard  it  but 
little.  Finally,  we  covered  the  whole  surface  of  the  slump  with  lint 
soaked  in  liquor  fcrri  persulph.,  and  this  proceeding  speedily  con- 
trolled the  hemorrhage-     The  stump  was  left  open  to  granulate  from 
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the  bottom,  and  to  prevent  any  accumulation  of  pus  therein.  Afterwards 
the  patient  slowly  recovered.1 

Comment*.  —  It  is  obvious  that,  in  the  foregoing  case,  the  hem- 
orrhage took  place  from  the  open  mouths  of  the  dilated  capillary 
blood-vessels  belonging  to  the  inflamed  tissues,  through  which  the 
operation  was  performed.  If  these  tissues  had  been  healthy,  the 
capillaries  divided  by  the  operation  would  have  speedily  closed 
their  mouths  by  contraction,  and  thus  all  bleeding  would  huve 
ceased  soon  after  the  principal  arteries  were  tied.  But  one  of  the 
effects  of  the  inflammatory  process  is  to  produce  dilatation  and 
destruction,  more  or  leBs  complete,  of  the  contractility  of  the 
capillary  vessels  belonging  to  the  diseased  part,  or,  in  other  words, 
paralysis  of  the  walls  of  these  capillaries,  and  thus  it  happens  that 
troublesome  or  even  dangerous  parenchymatous  hemorrhage  may 
be  induced  by  the  section  of  recently  inflamed  tissues,  while  per- 
forming such  an  operation  as  amputation  of  tho  thigh. 

In  the  case  of  Joseph  B.  Hutch ings,  which  is  related  in  the 
the  chapter  on  ottto-myditit?  secondary  amputation  of  frntymmm 
left  thigh  was  performed  for  a  gunshot  fracture  involving  v**!**1 
the  knee-joint.  The  operation  was  attended  with  the  loss  of  a 
considerable  quantity  of  blood.  The  hemorrhage  was  parenchy- 
matous, the  blood  being  poured  out  from  the  capillaries  belonging 
to  the  swollen  and  inflamed  -tissues  through  which  the  operation 
was  performed.  It  was  controlled  by  the  free  application  of  liquor 
ferri  persulph.,  and  the  stump  was  left  open ;  but  the  patient  died 
on  the  fifth  day  afterwards  of  exhaustion,  occasioned  principally  by 
oateo-myelitis. 


The  next  case  is  also  an  example  of  parenchymatous  hemor- 
rhage,  which  occurred  from  the  surface  of  a  thigh-stump  q,,,  br  ^ 
immediately  after  amputation  had  been  performed  ;  but  t'Un,s™ta- 
the  loss  of  blood  was  so  great  before  the  bleeding  was  arrested, 
that  the  patient  died  in  consequence  of  it.  The  account  of  said 
case  was  contributed  by  Dr.  W.  Clendenin,  late  Surgeon  U.  S. 
Vols. 

Cask  LXX XIV.  Gunshot  Wound  of  Right  Knee-joint;  Secondary 
Amputation  of  Thigh  ;  it  was  folUnoed  directly  Ay  very  Prof  tine  Parenchy- 
matous Hemorrhage;  Death;  Autopsy;  the  Femoral  Vein  just  below 
Pouparfs  Ligament  teas  occluded  l/y  «  Thmmbus.  —  ltenjamin  F.  Black, 
apd  83,  Co.  A,  6th  Ky.  Infantry,  was  shot  Saturday.  September  19th, 

I  VUa  Amerienn  Journal  MaBcol  Scitmtet,  April.  18M.  pp.  888,  3S0. 
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•:irlv  in  the  battle  of  Chickamauga :  the  following  day  was  transferred 

Chattanooga,  and  two  days  afterwards  to  Bridgeport,  a  distance  of 
sixty  miles;  thence  to  Nashville,  Tenn.,  occupying  six  days  in  the 
transport 

The  ball  had  passed  obliquely  through  the  right  knee-joint  and  when 
the  patient  was  admitted  to  hospital  in  Nashville,  was  laboring  under 
high  symptomatic  fever,  with  swelling  and  acute  tenderness  of  the  joint: 
synovial  fluid  of  a  yellowish  cast  flowed  from  the  wound.  On  the  2d«f 
October,  the  patient  was  put  under  the  influence  of  chloroform,  for  the 
purpose  ol  examining  the  condition  of  die  joint,  and  to  gtn  I  brM  AaflBl 
to  the  fluids.  Upon  inserting  the  finger  into  the  wound,  a  small  portion 
of  the  patella  was  found  to  have  been  chipped  out  by  the  ball,  and  the 
joint  opened  so  as  to  permit  the  finger  to  pass  freely  behind  the  patella. 
The  patient  continued  to  grow  worse. 

October  .30.  —  Amputation  of  the  limb  was  performed.  No  tourni- 
quet was  used,  yet,  after  securing  the  arteries,  pro/use  hemorrhage  of  a 
parenchymatous  rhnrarter  look  plaet. 

The  hemorrhage  was  of  (lie  meet  persistent  character ;  it  was  finally 
arrested  by  a  strong  solution  of  the  persulphate  of  iron,  but  not  until 
such  a  quantity  of  blood  had  been  lost  as  proved  fatal  at  nine  o'clock, 
p.  X. 

Post-mortem  Examination.  —  In  the  stump  a  large  abscess  extended  «s 
high  as  the  trochanter  major,  the  whole  of  intermuscular  spaces  being 
filled  with  a  sero-purulent  fluid.  In  the  femoral  vein,  just  Mow  Poupartt 
ligament,  a  filrrinous  clot  was  found,  of  sufficient  size  to  completely  prevent 
the  blood  from  flowing  through  it.  No  pus  was  seen  here  nor  in  any  of 
the  veins.  The  right  side  of  the  heart  was  entirely  filled  up  with  a 
fibrinous  clot 

The  liver,  lungs,  and  all  the  other  organs  were  sound. 

Comment*.  —  This  case  differ*  from  the  preceding,  inasmuch  as 
nmnnu  the  femoral  vein  in  it  was  occluded  by  a  fibrinous  clot  a 
HidJd'bj  short  distance  below  Poupart's  ligament.  The  paren- 
ibniu  eiot.  chymatous  bleeding  which  followed  the  amputation  of 
the  thigh  had  therefore  a  twofold  origin  :  1st,  the  inflamed  condition 
of  the  tissues  through  which  the  operation  was  performed,  with  the 
paralysis  of  the  capillary  vessels  which  accompanies  that  condition, 
and,  2d,  the  obstruction  presented  to  the  flow  of  blood  from  the 
limb  back  towards  the  heart,  by  the  plug  in  the  femoral  vein.  It 
is  therefore  not  surprising  that  the  hemorrhage  was  so  intractable 
and  profuse  as  to  destroy  the  patient's  life. 


Again,  the  case  of  Lieut-colonel  Maxwell,  No.  LIII.  of  this  essay, 
Mn  inur-  affords  us  an  example  of  parenchymatous  hemorrhage 
occurring  during  the  intermediary  period  in  the  history 
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of  a  woond  made  by  a  surgical  procedure.  This  officer  had 
suffered  a  secondary  amputation  of  his  left  thigh,  performed  at  its 
middle  third,  on  account  of  a  gunshot  injury  involving  the  knee- 
joint.  It  required  the  application  of  twelve  ligatures  to  secure  all 
of  the  bleeding  arteries.  Capillary  hemorrhage  to  the  extent  of 
about  eight  ounces  occurred.  It  was  arrested  by  opening  the 
stump  and  painting  ita  raw  surface  with  a  strong  solution  of  the  pcr- 
liate  of  iron,  by  means  of  a  camel's-hair  brush.  This  patient 
recovered. 

In  the  following  case,  which  came  under  the  author's  observa- 
ymatous  hemorrhage  occurred  from  a  gun-  ou«!rji«c 
thot  wound  of  the  thigh  during  the  secondary  period.  It  not. 
made  its  appearance  on  the  thirty-second  day,  and  was  accompa- 
nied by  symptoms  of  pyaemia.  On  the  following  day,  the  patient 
died.  The  femoral,  external,  and  common  iliac  veins  wore  found 
to  be  thrombosed  on  making  a  post-mortem  examination. 

Cask  LXXXV.  Gunshot  Wound  of  Right  Thigh  in  its  Middle  Third; 
Bone  apparently  not  injured  ;  tin/let  lodged  ;  Parenchymatous  Hemorrhage 
em  Thirty-second  and  Thirty-third  Day*  ;  Death  with  Symptom*  of  Pyrtiniu; 
Autopsy ;  Femoral.  External,  and  Common  Iliac  Veins  obstructed  icith 
Coagulated  Blood  (  Thrombus  ).  which,  in  Some  Sittiatioiis,  was  undergoing 
Spontaneous  Degeneration,  or  Puriform  Liquefaction.  —  Private  Benja- 
min Romig,  Co.  F|  6th  Michigan  Cavalry,  was  admitted  into  the  Stanton 
U.  S.  Army  General  Hospital,  September  2.1,  IXtni,  for  the  treatment 
of  a  gunshot  wound  ia  the  middle  third  of  his  thigh,  received  two  days 
before.  The  ball  penetrated  the  right  thigh  on  its  inner  side,  and, 
lodging  in  a  deep  situation,  was  not  extracted.  The  wound  had  been 
treated  with  simple  dressings,  and  appeared  to  be  doing  well. 

October  11.  —  While  making  the  usual  morning  visit  to  the  patients  in 
his  ward,  the  attending  surgeon  found  him  perspiring  very  freely ;  he 
suited  that  he  experienced  a  chill  the  night  before  followed  by  fever  j 
ordered  him  to  take  quinine  sulph.  gr.  xxx.  in  three  doses  :  wound  look- 
ing well,  and  the  discharge  healthy:  afterwards  he  had  no  more  chills. 
but  sank  into  a  typhoid  condition,  with  symptoms  of  rheumatism  in 
several  joints ;  could  not  move  his  left  arm.  nor  either  of  his  lower  ex- 
tremities ;  complained  of  suffering  acute  pain  whenever  he  was  moved  ; 
the  left  knee  was  somewhat  swollen ;  there  was  some  oedema  of  wounded 
thigh  (right);  his  tongue  was  dry,  and  covered  with  a  thick  yellowish- 
brown  coating ;  could  not  be  readily  protruded ;  his  skin  was  hot,  yet 
generally  moist,  and  often  sweating  freely ;  mental  faculties  sluggish ; 
bowels  loose,  but  no  diarrhoea  ;  stools  most  of  the  time  dark -colored. 
Sometime*  the  feces  and  urine  were  voided  in  bed  without  the  knowledge 
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of  the  patient ;  his  pulse  ranged  at  about  one  hundred  ;  was  treated  wwk 
quinine  and  iron,  stimulants,  beef-ten,  etc.,  with  a  gradual  improvement 
of  the  general  symptoms.  The  tongue  became  more  moist,  the  mental 
faculties  brighter,  the  pulse  subsided  to  about  eighty,  he  could  be  handled 
without  suffering  much  pain  in  the  joints,  and  lie  acquired  some  appeu'lc 
Meanwhile  the  wounded  limb  grew  more  edematous.  It  was  not  noticed 
as  anything  remarkable  until  about  Friday,  October  23.  The  surface 
of  the  wound  looked  well,  but  the  discharge  was  tinged  with  a  aligntlj 
greenish  hue,  and  bad  some  odor. 

On  Sunday  morning,  October  25,  while  the  attendants  had  the  patient 
up  and  sitting  on  n  chair  to  allow  his  bed  to  be  mode,  a  sudden  hemor- 
rhage took  place  from  the  wound,  amounting,  in  the  opinion  of  his 
attending  surgeon,  to  four  or  five  ounces.  It  was  apparently  venous, 
judging  from  the  color  and  character  of  the  flow.  It  ceased  saoa- 
taneously. 

He  was  placed  in  bed,  and  soon  afterwards  had  a  chill,  which  lasted 
but  a  few  minutes.  From  this  time  the  patient  began  to  fail  rapidly. 
During  the  following  night  he  had  another  chill.  On  the  next  morning 
(October  26),  he  had  a  return  of  the  hemorrhage,  and  lost  three  or 
four  ounces  of  blood.  It  again  ceased  spontaneously.  He  had  several 
chills  during  the  day.  He  continued  to  sink,  and  died  about  three 
o'clock,  P.  M. 

Autupny  twenty  hours  after  death.  Lungs  fastened  to  thorax  by 
numerous  old  adhesions,  moderately  congested,  otherwise  sound ;  milk 
spot  on  anterior  surface  of  heart ;  no  other  abnormity  of  that  organ ; 
blood  watery  and  cherry -colored ;  liver  bronzed  from  malarial  ferer, 
but  exhibits  no  other  abnormity ;  spleen  moderately  enlarged  and  some- 
what softened ;  intestines  presented  nothing  abnormal  j  right  low 
tremity  much  swelled  and  cedematnus ;  on  laying  open  the  thigh 
groin  by  incisions  along  the  course  of  the  femoral  and  iliac  arteries, 
chain  of  lymphatic  ganglia  is  found  to  be  very  much  enlarged  in  all  its 
component  parts ;  the  walls  of  the  femoral  and  iliac  (external  sod 
common)  veins  very  much  thickened ;  in  several  situations  where  these 
vessels  were  opened  by  cutting  with  scissors,  the  walls  appeared  to  be 
thickened  to  about  three  times  the  natural  extent,  as  was  remarked  by 
Dr.  Woodward  ;  the  upper  pnrt  of  the  common  iliac  vein  was  occluded 
with  a  plug  of  coagulated  blood,  which  firmly  adhered  to  the  sides  of 
the  vessel ;  its  apex  was  conical  in  shape,  and  pointed  upwards  towards 
the  heart;  the  interior  of  this  plug  was  undergoing  softening  or  fatty 
transformation  ;  below  or  on  the  distal  side  of  this  plug  the  vein  (com- 
mon iliac,  external  iliac,  and  superficial  femoral  as  far  as  examined)  was 
filled  with  a  dirty  ashy-brown-colored  liquid,  consisting,  apparently,  of 
blood  undergoing  spontaneous  disintegration  after  having  been  coagu- 
latod  :  the  interior  surface  of  the  vein,  in  the  same  localities,  had  lost  its 
polished  and  shining  appearance,  and  was  coated  over  with  a  yellowish- 
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brown-colored  layer  of  what  appeared  to  be  plastic  exudation  ;  th»re 
wa»  no  purulent  matter  in  tbe  veins.  The  substance  mentioned  above 
consisted  partly  of  a  pxmform  matter,  which,  however,  was  not  pus. 

The  vena  profunda  femoris  was  filled  with  a  recent  coagulum  ;  the 
rcna  cava  ascendens  was  stained  dnrk  red  in  color,  with  haimatoidin  ; 
tbe  femoral  and  other  arterit4  were  sound. 

There  was  an  abscess  filled  with  dark-colored  and  very  fetid  pus, 
situated  near  the  junction  of  the  external  and  internal  iliac  veins,  which 
also  dipped  down  into  tbe  pelvis. 

A  remarkable  case  of  parenchymatous  hemorrhage  is  related  in 
the  chapter  on  osteo-myclitU.1  li  occurred  in  the  person  ju^i^u 
of  a  prisoner  of  war,  named  Tobias  Beaver,  who  received  5Hl£^£' 
a  gunshot  fracture  of  the  thigh  November  7,  which  after  **' 
tome  time  united,  and  the  wound  of  the  soft  parts  healed.  Later 
still,  osteo-myelitis  supervened,  the  wound  reopened,  and  his  gen- 
eral health  became  much  impaired.  March  23,  some  hemorrhage 
from  the  wound  occurred.  Ho  was  weak,  pale,  and  anremic. 
March  25,  he  had  quite  severe  hemorrhage,  which  was  controlled 
by  injecting  liquor  tirri  perchlorid.  ;  bnt  the  thigh  swelled  rapidly 
from  effusion  of  blood  within  its  interior.  March  27,  BtehHllf 
he  died.  The  autopny  showed  that  the  thigh  was  swelled  f*"****- 
to  twice  its  natural  size  ;  that  it  contained  a  large  cavity  which 
extended  from  the  synovial  pouches  of  the  knee-joint  to  the 
trochanter  major,  and  was  filled  with  blood  mixed  with  pus,  the 
quantity  thereof  being  about  a  quart ;  that  the  orifice  of  said  cavity 
was  oceluded  by  a  hard  coagulum  ;  that  the  superficial  femoral  vein 
was  filled  with  coagulated  blood  (thrombin)  from  the  p,^UOfdt, 
popliteal  to  the  month  of  the  profunda;  and  that  the  ,hfon,b,u- 
subcutaneous  connective  tissue  was  highly  (edematous,  occasioned, 
apparently,  by  the  obstruction  of  the  venous  circulation. 

Th---  same  chapter  also  contains  an  account  of  another  interest- 
ing case  of  parenchymatous  hemorrhage  which  occurred  om.  in  ■*. 
during  the  secondary  period.9  James  Hill,  aged  4i),  tin-  ri.«i. 
derwent  primary  amputation  of  his  right  leg  for  gunshot  injuries, 
which  was  followed  by  ostco-myclitis  of  the  stump-hones.  The 
stomp  itself  sloughed,  and  he  sank  into  a  typhoid  condition.  On 
the  eleventh  day  after  amputation,  parenchymatous  hemorrhage 
from  the  stump,  to  the  extent  of  about  six  ounces,  occurred.  It 
was  arrested  by  the  application  of  liquor  ferri  persulph.  Three 
days  afterwards  he  died  of  pyasmia.  At  the  autopsy  the  popliteal 
and  femoral  veins  were  found  to  be  filled  with  coagulated  blood 

»  Vi«U  C*»«  OB.  of  tbat  Chapter.  «  Vid*  Com  XXXIX.  of  Uut  Chapter. 
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(thrombut).     The  knee-joint  contained  about  four  ounces  of  fetid 
pus.     There  was  suppurative  osteo-myelitis  of  the  tibia. 

It  is  worthy  of  special  remark  that  in  nil  of  these  eases  of  paren- 
chymatous hemorrhage  occurring  during  the  secondary  period,  the 
bleeding  did  not  take  place  until  the  patient's  strength  vras  much 
reduced,  and  either  pyserooid  or  pysemic  symptoms  had  made  their 
appearance. 


In  the  next  case  the  occurrence  of  parenchymatous  hemorrhage 
tvuww      was  preceded    by  well    marked    symptoms  of  pytemia. 

bcluuKln*  to  r.  J  ,,.  , 

•uaooiut.  Amputation  was  resorted  to,  but  the  patient  sank  and 
died  a  few  hours  afterwards.  The  case  was  attentively  watched 
by  the  author. 

Case  LXXX  VI.  Oaufof  Fracturt  of  Left  Radius  and  Right  Corpus; 

Parenchymatous  Hemorrhage  from  Iioth  Placet  of  Injury  on  Twenty-tkird 
Day}  Amputation;  Death,  preceded  by  Pyamic  Symptom ;  Autopsy, — 
Private  Joram  Chatficld.  Co.  K,  6th  Ohio  Cavalry,  aged  32.  was  wounded 
by  fire-arms  in  0m  cavalry  combat  near  Middleburg,  Va.,  June  21, 1863, 
while  iu  the  act  of  loading  his  weapon,  lie  suffered  a  compound  com- 
minuted fracture  of  the  left,  radius  near  its  middle,  and  another  com- 
pound comminuted  fracture  involving  the  right  carpus.  He  was  admitted 
June  24,  1863,  to  the  Stanton  U.  S.  Army  General  Hospital.  Although 
his  general  condition  was  feeble,  it  was  judged  to  be  expedient  to  attempt 
to  save  the  wounded  limbs.  The  wounds  were  accordingly  treated  with 
the  water  dressing,  and  lie  was  ordered  to  have  I  nourishing  diet  with 
stimulants.  On  the  26th,  27th,  28th,  29th,  and  30th.  he  bad  chills  which 
were  thought  to  be  malarial  in  origin,  and  quinine  was  administered  in 
full  doses,  and  alcoholic  stimulants  were  continued.  He  bad  but  one 
chill  per  diem  up  to  this  time. 

July  1.  —  Pyajmic  symptoms  supervened,  with  bronzed  complexion. 

July  6.  —  The  symptoms  of  pyaemia  are   more  marked;  he   had  a 
chill ;  his  complexion  is  yellow-colored. 

July  13.  —  He  had  a  chill;  complexion  still  yellow-colored. 

July  14.  —  Parenchymatous  hemorrhage.,  profuse  in  character,  took 
place  from  the  wounds  of  the  left  fore-arm.  The  blood  flowed  in  a 
steady  stream.  Its  color  was  not  so  dark  as  that  of  venous  blood 
so  bright  as  that  of  arterial  blood.  The  liquor  fcrri  pcrsulph.  injected 
into  the  wound,  together  with  plugging  and  pressure,  and  the 
tion  of  ice.  having  failed  to  control  the  hemorrhage,  die  left  arm  was 
amputated  by  Acting  Assistant  Surgeon  C-  II.  Osborne,  in  the  lower 
third  by  the  circular  method,  na  a  remedy  of  last  resort,  the  patient 
being  under  sulphuric  ether.  While  the  operation  was  being  performed, 
parmchymaUms  hsmorrhag*  attacked  the  wounds  of  the  right  wrist  also. 
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It  was  decided  best  to  amputate  the  hand,  which  was  done  without 
delay,  the  operation  being  performed  at  the  lower  third  of  the  fore-arm. 
Very  little  blood  was  lost  during  these  operations ;  but  about  sixteen 
ounces  had  been  lost  from  the  left  fore-arm  previous  to  the  commence- 
ment of  the  operation.  The  pulse  kept  up  whilst  he  was  under  the 
stimulating  effects  of  sulphuric  ether.  Afterwards  brandy  was  freely 
administered ;  but  notwithstanding  the  great  amount  of  stimulation,  the 
pulse  gradually  became  weaker  and  more  frequent  until  death  took 
place,  about  three  hours  after  the  operation. 

Attfopty  twenty-four  hours  after  death.  The  internal  organs  were 
found  to  be  healthy,  with  the  exception  of  the  rectum,  which  was  slightly 
ulcerated.  The  veins  of  the  amputated  members  were  not  examined, 
a  circumstance  which  now  I  deeply  regret. 

Commtntt. —  The  local  application  of  pressure  and  styptics 
having  failed  to  control  the  capillary  hemorrhage  from  tho  gunshot 
wound  of  thy  fore-arm  in  this  case,  il  be-camo  necessary  to  employ 
some  operative  procedure  in  order  to  prevent  the  patient'*  bleed- 
ing to  death  before  our  eyes.  Now,  there  were  but  two  surgical 
operations  at  our  disposal  for  the  accomplishment  of  such  a  pur- 
pose, of  which  the  first  was  ligation  of  the  brachial  artery,  and 
the  second  was  umputution  of  tliu  arm.  The  last  named  proceed- 
ing was  adopted  with  tho  hope  that  it  would  not  only  put  a  stop 
to  the  loss  of  blood,  but  also  affect,  beneficially,  the  pyannic  con- 
dition of  the  patient,  by  removing  the  principal  source  of  the  puru- 
nt  infection. 


Tbe  following  case,  which  also  occurred  under  the  author's 
personal  observation,  presents  us  with  another  instance  in  which 
amputation,  or  rather  re-amputation,  was  resorted  to  for  x„,patMou 
the  arn-st  of  profuse  and  uncontrollable  parenchymatous  JhjSHftSi. 
hemorrhage.  The  patient  died  of  pyemia  five  days  after  «•■»"'>'•••■ 
tbe  operation,  and,  on  making  a  post-mortem  examination,  visceral 
ibscetses  were  found  in  the  lungs  and  liver. 

Case  LXXXVII.  Parenchymatous  Hemorrhage  from  a  Stump  ;  Re- 
mpttiutioii :  Denth  from  PytPmia  Five  Day*  after  the  Operation  ;  Autopty: 
Yitcrral  Abscesses  in  Lungs  and  Liver.  —  George  W.  Ferris,  corporal  Co. 
A,  86th  Wis.  Vols.,  aged  84,  was  admitted  into  the  Stanton  U.  S.  Army 
General  Hospital,  June  4,  1864,  for  recent  amputation  of  the  left  arm 
at  its  middle  third  by  the  circular  method,  together  with  amputation  of 
the  right  thumb  at  the  carpo- metacarpal  articulation,  and  of  the  second, 
third,  and  fourth  fingers  at  their  metacarpophalangeal  articulation,  by 
oval  flaps.  He  informed  us  that  he  had  been  wounded  by  the  explosion 
a  shell  on  the  river  Po,  Va.,  eight  days  previously  (May  27).  that  the 
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operation*  were  performed  the  same  day,  and  that  his  health  wu  good 
at  the  time. 

When  he  reached  the  hospital,  the  wounds  of  operation  were  suppu- 
rating freely,  and  the  neighboring  purts  were  considerably  swelled  md 
inflamed.  It  was  thought  to  be  expedient  to  apply  ice  dressing*  to  u* 
stumps,  and  to  support  him  with  nutrients,  tonics  (especially  ferri  tt 
potass,  tart.),  and  alcoholic  stimulants. 

Juru  6. —  He  was  reported  to  be  doing  well. 

June  12.  —  Profuse  secondary  hemorrhage,  parenchymatous  in  dor* 
acter,  suddenly  occurred  from  the  wound  of  operation  on  the  right 
band.  The  blood  flowed  in  a  steady  stream.  In  color  it  was  not  so 
dark  as  venous  nor  so  bright  as  nrterial  blood.  Neither  cold,  nor  astrin- 
gents, nor  pressure  succeeded  in  arresting  the  hemorrhage.  As  t 
remedy  of  last  resort,  the  fore-arm  was  amputated  by  Acting  Assistant 
Surgeon  W.  B.  Dick  in  its  upper  third  by  the  circular  method,  sulphu- 
ric ether  being  employed  as  an  anaesthetic.  The  constitutional  slate  of 
the  patient  at  the  time  of  operation  was  not  good.  He  was  much  de- 
bilitated. The  hand,  wrist,  and  lower  part  of  the  fore-ana  were  so  much 
swelled,  that  the  amputation  could  not,  with  propriety,  be  performed 
below  its  upper  third. 

June  14.  —  He  was  reported  to  be  doing  well. 

June  15.  —  He  had  pyemic  chills,  commencing  on  the  previous  day. 

June  17.  —  He  sank  and  died  of  pyaemia. 

The  autopsy  revealed  the  existence  of  visceral  abscesses,  varying  in 
size  from  a  pea  to  a  hickory-nut,  in  the  lungs  and  liver ;  the  medullary 
tissue  in  the  stump-bones  was  found  to  be  inflamed.  Wc  were  induced 
to  fnvor  the  performance  of  amputation  in  this  case  for  the  reason 
already  stated  in  connection  with  the  case  preceding  it. 

Comments.  —  We  have  thus  related,  with  greater  or  less  complcu- 
snmmuraf   ne8Si  nve   cases  of   parenchymatous  hemorrhage    wi 
J^tUJ.1"   occurred  during  the  secondary  period.     In  all  of  them 
pttiod.  tne  bleeding  waa  preceded  by  prostration  of  strength,  or 

general  debility,  with  loss  of  flesh  and  pallor  of  the  countenance; 
and  distinctly  marked  symptoms  of  either  the  pyaemic  or  pyacmoid 
condition  were  also  present  when  the  flow  of  blood  began,  or  fol 
lowed  it  soon  afterwards.  In  three  of  these  five  cases  the  hemor- 
rhage was  connected  with  gunshot  wounds  inflicted  upon  the  limbs 
in  their  continuity,  and  in  the  remaining  two  cases  it  occurred  from 
unhealed  stumps  after  amputation.  The  immediate  cause  of  death 
in  three  cases  appeared  to  be  pyemia,  in  one  case,  hemorrhage,  and 
in  the  remaining  case  the  loss  of  blood  and  the  shock  occasioned  by 
amputation.  In  three  cases  the  veins  were  examined  at  the  autopsy, 
and  their  condition  noted ;  and  in  all  of  them  the  principal  veins 
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leading  from  the  seat  of  the  capillary  hemorrhage  were  found  to 
be  occluded  with  <•  oagulated  blood  Qhromboaia^).  In  the  remain- 
ing two  instances,  both  of  which  were  amputations,  the  veins  of 
the  part  removed  by  the  operation  were  not  examined,  and  there- 
fore it  was  not  positively  known  whether  they  were  thrombosed  or 
not.  It  is,  however,  inferred,  from  what  has  been  ascertained  in 
similar  cases,  that  the  veins  proceeding  from  the  affected  part  in 
these  two  instances  were  also  obstructed  with  coaguluted  blood. 

To  the  form  of  parenchymatous  hemorrhage  occurring  during 
the  secondary  period,  which  has  just  been  described,  c»pUimt 
another  must  be  added,  namely :  general  capillary  hem-  ^"J^H!1" 
orrhage  may  be  produced  from  the  surface  of  granulating  ^n^ur* 
wounds  by  stimulus  of  any  kind,  such  as  the  venereal  ex-  *"££%„. 
citetnent  and  excess  in  drinking.'  The  first-named  is,  d*"'0*-***- 
however,  the  common,  and  the  latter  the  occasional  or  exceptional 
variety  of  this  additional  form  of  parenchymatous  bleeding  that  is 
met  with  during  the  secondary  period  in  the  history  of  wounds 

id  surgical  operations. 


" 


With  respect  to  the  occurrence  of  parenehymatoua  hemorrhage 
in  aeorbutic  subjects   during  the  secondary  period,   the  s«>rtiis« 

i  •>  .      i  .  •    nf  iUaUM.il  not 

writer  has  not  observed  that  tlioy  are  specially  prone  to  t  «■». 
rafter  from  it.  This  circumstance  is  probably  due  to  the  fact  that 
the  scorbutic  dyserasia  lessens  the  coagulability  of  the  blood,  and 
thus  diminishes  the  tendency  to  the  fonnation  of  thrombi  in  the  veinn 
in  such  cases.  And  even  during  the  primary  and  the  intermediary 
periods  the  bloody  discharge  which  so  often  stains  the  dressings 
of  scorbutic  wounds,  is  generally  thin,  watery,  and  taiiffuinolent, 
rather  than  tanyuineoua. 


Treatment  of  Parenchymatoua  Hemorrhage.  —  The  general  capil- 
lary bleeding  which  occurs  in  connection  with  surgical  taakM| 
operations  at  the  time  of  their  performance,  or  soon  JuJjJJVoi 
afterwards,  can,  almost  invariably,  be  promptly  arrested  lrn"" 
by  the  copious  application  of  a  strong  solution  of  the  persulphate  or 
perch luride  of  iron  to  the  bleeding  surface.  The  most  efteotiul 
way  of  applying  it  is  by  laying  on  lint  saturated  with  the  styptic 
solution.  If  the  s*at  of  the  hemorrhage  is  a  stnmp  that  has 
been  dressed,  the  bandages  and  sutures  should  he  removed,  and  it 
Id  be  opened  without  delay,  for  the  purpose  of  allowing  the 

1  VW«  Holm***  SjaUm  o/  Surgtry,  r»\.  ii.  p.  98. 
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styptic  to  be  applied  directly  to  the  bleeding  surface.  Afterwards, 
the  stuinp  should  be  left  open  at  least  until  all  danger  ol 
return  of  the  lunmrrliagu  has  passed  away.  In  the  absence  or 
inaccessibility  of  styptics,  it  is  probable  that  parenchymatous  hem- 
orrhage occurring  during  the  primary  and  intermediary  periodi 
Hmmtrr  after  amputation,  might  be  arrested  by  the  application  «if 
««iie.  hot  water   to   the   bleeding  surface.     To   be   of  use  the 

water  must  be  hot  enough  to  coagulate  albumen,  that  is,  its  tern- 
perature  must  be  not  less  than  100°  Fuhr.  It  may  be  applied  with 
a  sponge.  Should  this  proceeding  fail  to  arrest  the  hemorrhage, 
the  parts  involved  must  be  cauterized  with  a  hot  iron,  and  by  so 
doing  we  may  succeed  in  saving  our  patient's  life. 

When  parenchymatous  hemorrhage  occurs  during  the  seconder] 
Tn«taimi  period  from  thromb<>9U%  we  have  but  little  expectation  of 
bfthiwn!*1  saving  'he  patient,  for  his  constitutional  condition  is  gen- 
"  ''■■  orally  such  that  recovery  cannot  take  place.      Under  such 

circumstances  the  principal  object  of  the  surgeon  is  to  keep  the 
patient  from  bleeding  to  death  in  his  presence,  or  to  prolong  1HV. 
If  the  application  of  styptics  and  pressure  does  not  succeed  unarrest- 
ing  such  hemorrhage,  then  the  surgeon  must  proceed  cither  to 
amputate  the  bleeding  member,  or  to  ligate  the  main  artery  which 
supplies  it  with  blood.  Upon  this  point  Stromever  remarks: 
"  The  question  of  parenchymatous  hemorrhage  and  its  cause  has 
already  been  discussed.  A  single  amputation,  practiced  on  this 
account,  proved  fatal  rapidly  ;  the  ligature  of  the  chief  artery  had 
lmt  teni]Kirary  success  ;  the  extraction  of  extensive  loosened  seques- 
tra effected  sometimes  temporary  stoppage  of  the  hemorrhage,  but 
death  followed  by  pytomia."  '  In  some  cases  it  is  doul  ■ 
preferable  to  amputate,  in  others  to  ligate  the  main  artery.  If 
the  patient  is  not  already  greatly  reduced  by  systemic  disease,  and 
especially  if  pyemia  has  not  yet  appeared,  it  is  better  to  amputate ; 
but  if  the  patient  is  very  low  and  affiwtad  with  pyamiia,  it  is  better 
to  tie  the  chief  artery. 

With  regard  to  general  capillary  hemorrhage  in  granulating 
winnow*,  wounds  which  has  been  excited  by  stimuli  such  as  the 
^LfririHT  venereal  excitement  and  excess  in  drinking,  it  may  be 
aaui,«u.  promptly  suppressed  by  the  application  of  ice  or  styptics, 
such  as  the  Eqoot  ferri  persulpli.,  etc.  The  principal  point  in  tli 
treatment  of  such  cases,  however,  is  to  prevent  a  recurrence  of 
tlic  hemorrhage  by  preventing  a  repetition  of  the  cause  which  pro- 
duces it. 

*  Vide  Stromaytr  on  liutmlint  f  mrtxrfj.  p.  85.  Am.  «d.,  188ft. 
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Toot  Diaordar  U  of  not  Unfrequent  Occurrence  and  vevy  Fatal  Character.  —  Of  Twenty -five 
Cum,  Twenty-one  dioJ.  —  11-  Pathology.  —  It  '  >u»«  —  Its  Fjfidtnt  Oiutt.  — 

The  Supply  of  Nutrient  lllood  may  bo  diminished  or  suppressed  in  Three  Distinct  Way«- 
TWjr  an  «niim»r«i«I.  —  Arteriea  may  bt-eom*  constricted  or  occluded  by  Gunshot 
Wound*  in  Two  Uktmct  Ways.  They  are  pointed  out.  —  How  Artories  become  con- 
stricted in  I'oiiiwqueiie*  of  Cuntiuion  of  their  Walls.  —  On  Gangrene  as  a  Result  of  tho 
Division,  of  Large  Arteries.  —On  Gangrene  u  a  R*»ult  of  the  Ligation  of  Arteriei. — 
Fir*  Cam*  and  an  Anatomical  Specimen  referred  to.  —  The  1-arge  Vein*  of  the  Kxtrom- 
itses.  —  How  tliey  may  become  plugged  up;  and  the  Consequanoe  of  such  Obstruction. 
Tow  Reason*  why  I  ..nwculivs  I  ..uigrene  is  often  humid.  —  The  Consequences  of  Vonoua 
Obstruction  are  well  shown  in  Coses  of  Thrombosis.  —  Venou»  Occlusion  alnne  but 
ealdosn  occasions  Consecutive  Gangrene.  It  may,  however,  be  an  Important  Adjuvant. 
—  Oa  Obnir.i.-'j.-n  ,i  i  hr  Collateral  I  Ibaaneli  ai  «  Cam.'  of  ConaaOiiUri  Gangrene.  —  Th« 
Ofico  parfonned  by  the  Colluteral  Vessels  when  lh»  Main  Artery  la  occluded,  —  On  Iba 
Effect  uf  Inflammatory  Swelling  ujkiii  the  I»uvelu|nuent  of  the  tYllatanl  Circulation, 
when  the  Main  Artery  it  closed.  —  Gunshot  Fracturw  of  Leg  in  Upper  Third,  when  torn- 
plicated  with  Severance  of  the  PoatorloT  Tibial  Artery,  is  very  apt  to  produce  Consecutive 
Gansjreoe-  The  RrMona  elated.  —  The  Keaooiu  «l»o  stated  why  Guushot  Wounds  divid- 
■>(  the  Femoral  or  lb«  Popliteal  Arteries  are  »o  frequently  followed  by  Oaognoa.  —Tho 
Unitarian  Operation,  when  performed  for  the  Arrest  of  Hemorrhage  front  a  Wound  In  'lie 
Continuity  of  •  Limb,  i<  mora  likely  to  be  followed  by  Gangrene  than  the  Old  Operation. 
Ik*  Explanation  Riven. —  ''be  Old  Operation  Advantageous  in  Another  ltospcet. — 
Tko  Effoe (a  of  Deep-seated  Swelling  upon  tho  Venous  and  Collateral  Circulation  when 
peudoord  by  F.xtnvaaalcd  IHoe-l  described.  —The  Softening  of  the  Brain  which  Is  pro- 
deaed  by  tying  toe  Carotid  Artery  be»r»  a  Strong  Heseinblanca  to  Consecutive  Gangrene. 
—  It  should  be  called  C'stsacwrrra  (Junynur  ••/  thr  Hroin.  —  The  Objective  Phenomena 
tsf  Conatcvlive  Gangrene  occurring  in  a  Limb  described. —  When  left  to  Nature,  but 
a  Small  Proportion  of  tho  Cases)  recover.  Tho  Reasons  staled. —Amputation  is  Mj 
Principal  Expedient  in  this  Disorder.  —  To  be  successful,  it  should  be  performed  as 
early  as  possible.  —  Oilier  Rules  concerning  is  -  Employment  given.  —  In  Cose*  ofCon- 
saewtire  Gangrene,  a  Lino  of  Separation  between  the  T>cail  and  the  Living  Porta  but 
seldom  spontaneously  form*.  —  Au  Illustrative  Case.  —  Gangrene  of  Stump  produced 
by  compressing  it  with  a  Tight  Bandage ;  Dealb  on  the  Ninth  Day  after  Amputation; 
the  Mortification  had  travelled  upwards  nearly  to  the  Trunk. 

In  tho  foregoing  pages  we  hnve  related  thirteen  eases  in  which 
tlte  injury-   of  important   blood-vessels   was    followed   by  ortwentv- 
traumntic  gangrene.      We  have  also  cited  four  specimens  S^t^one 
preserved  in  our  Army  Medical   Museum,  one  case  that'  dka 
occurred  in  the  Crimean  war,  and  seven   examples  mentioned  by 
Mr.  Guthrie,  all  of  which  belong  to  the  same  category.     The  ratio 
of  mortality  has  been  very  great ;  for  all  of  these  twenty-five  cases, 


'J 


252  CONSECUTIVE    GANGRENE  —  ITS   PATHOLOGT. 

save  only  four,  proved  fatal.  Now,  without  attempting  to  collect 
all  the  examples  of  this  accident  which  occurred  during  the  lite 
War  of  the  Rebellion,  or  to  compile  all  the  instances  which  had  been 
recorded  in  the  annals  of  European  surgery,  we  are  justified  l>y  th« 
clinical  facts  already  presented  in  stating  that  consecutive  gangrene, 
when  important  blood-vessels  are  wounded,  is  an  event  of  nut  im- 
frequent  occurrence  and  very  fatal  character. 

When  mortification  occurs  in  conseqnence  of  the  injury  of  im- 
jtopuhot-  portant  vascular  tubes,  it  is  because  the  supply  of  nutrient 
***'  blood  is  so  much  diminished  by  the  nature  of  the  injury 

sustained  by  said  tubes,  that,  in  some  or  all  of  the  parte  to  which 
they  are  distributed,  the  normal  processes  of  cell-nutrition  and  DM 
molecular  transformations  of  the  nutritive  juices  by  which  the 
calorification  :md  the  repair  of  worn-out  histological  structures  are 
produced,  are  suddenly  arreted  in  BDCfa  parts  from  want  of  nutri- 
tive material,  and  then,  molecular  life  having  ceased,  the  putrefac- 
tive processes  at  once  commence  in  said  parts,  and  the  gangreiiotu 
area  enlarges  constantly  as  the  supply  of  nutrient  blood  grows  lea. 
iummd-  Thus,  the  proximate  cause  of  consecutive  gangrene  is  the 
jEmmS  want  °f  an  adequate  supply  of  nutrient  blood  in  the 
**""•  affected  part,  and  the  efficient,  cattse  thereof  is  the  lesion 

sustained  by  the  vascular  canals  whereby  the  blood-supply 
is  either  very  much  lessened  or  entirely  cut  off. 

We  will  next  briefly  consider  the  several  ways  in  which  the 
Supply  or  blood-supply  is  seriously  diminished  or  completely  sap* 
bbtaia™1""  preyed  by  certain  traumatic  lesions  of  important  vessels. 
urn-  »»*•.  J^j^j  g£  t}u.so  lcsions  have  already  been  separately  de- 
scribed at  some  length,  and  with  considerable  minuteness.  We 
shall  therefore  in  this  place  merely  group  them  together,  in  order 
to  obtain  a  general  or  comprehensive  view  of  the  subject,  and 
learn  the  important  lessons  which  it  teaches.  The  blood-supply 
may  be  seriously  disturbed  in  three  distinct  ways,  in  the  ex- 
tremities, as  follows :  — 

1st.   By  the  constriction  or  occlusion  of  the  main  artery. 

2d.  By  the  constriction  or  occlusion  of  the  principal  vein  ;  and 

8d.  By  the  obstruction  of  the  collateral  channels  when  the  former 
are  occluded  or  much  constricted.  It  is  by  the  operation  of  those 
three  factors,  together  or  singly,  that  consecutive  gangrene  is  pro- 
duced in  all  cases  where  it  occurs. 

We  have  elsewhere  shown  that  arteries  become  narrowed  in 
Th«y«»  their  calibre  (constricted),  or  even  completely  closed, 
p-*»*«*w»-    j,y  injury  from  gunshot  projectiles  in  two  distinct  ways, 
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namely:  1st,  by  contusion  of  their  walla,  and,  2d,  by  complete  divis- 
ion of  them  as  tubes.  With  regard  to  contusion,  we  have  shown 
tliat  the  sheath  and  coats  of  important  arteries  are  some-  Art^„c<m- 
times  bruised  bv  the  impact  of  small-arms  projectile*  in  ££i£io'0™n 
rach  a  way  that  some  of  the  rata  vatorum  are  ruptured,  "'"*"'• 
and  blood  is  extravasated  in  considerable  quantity  between  the  sheath 
and  the  walls  of  the  vessel  at  the  place  of  injury,  and  thus  it  be- 
cum pressed  as  a  tube,  and  its  bore  diminished  in  size  ;  at  tfo 
imatory  process  is  excited  in  the  bruised  walls  of  the  vessel, 
inflammatory  swelling  of  the  bruised  tissue  occurs,  and  thus  inflam- 
matory narrowing  (stricture)  or  even  complete  occlusion  of  the 
tube  is  produced  at  the  place  of  injury.1  In  the  case  of  K noble 
(No.  V.),  the  femoral  artery  was  bruised  by  a  minie  ball,  and  its 
calibre  was  found  to  be  compressed  to  one  half  its  normal  siae  by 
blood  extravasated  within  the  sheath  of  that  vessel,  and  in  conse- 
quence thereof  the  foot  mortified.  In  specimen  2150,  preserved 
in  our  Army  Medical  Museum,  the  popliteal  artery  has  become 
occluded  by  the  inflammatory  process.  A  clot  formed  in  th«-  vi •■■<-,  I 
at  the  place  of  injury.  "  Amputation  was  performed  to  obviate 
sphacelus  and  the  patient  recovered."2    With  regard  to  <)«n)pTO, 

■■MeatiTa  gangrene  u  :i  reenft  of  the  '•■  >mj >li  r.-  dtriaoa  IT!.',1''.",.. 
of  certain   large  arteries   by   gunshot  wounds,  see  pp.  ■"■*•*• 
T&-78  of  this  essay.    We  will  merely  state  again  that  this  accident 
is  very  liable  to  occur  when  the  femoral  or  the  popliteal  arteries 
ire  severed  by  gunshot  projectiles,  and  that  it  is  met  with  much 
more  frequently  in  the  lower  than  in  the  upper  extremity. 

Again,  the  ligation  of  large  arterial  trunks  on  the  plan  of  Hunter, 
when  performed  for  the  cure  of  aneurism  or  for  the  arrest  Ollopll, 
of  secondary  hemorrhage,  is  not  (infrequently  followed  by  U^o?!^. 
gangrene.  In  the  preceding  pages  we  have  related  five  *•" 
cases,  and  referred  to  a  specimen  preserved  in  our  Army  Medical 
Museum,  all  belonging  to  this  category.8  In  one  of  these  cases 
the  common  iliac  artery  was  tied  for  traumatic  aneurism,  in  an- 
other the  subclavian,  and  in  still  another  the  common  femoral  were 
tied  for  the  same  cause.  In  the  remaining  three  instances  the 
femoral  was  ligated  for  secondary  hemorrhage  from  gunshot  wonnds. 
We  therefore  say  that  the  occlusion  of  the  above  mentioned  arteries 
by  ligature  on  the  plan  of  Hunter,  when  performed  during  the 
secondary  period  for  the  consequences  of  gunshot  injury  in  the 
continuity  of  the  limbs,  is  liable  to  be  followed  by  gangrene,  and 

I  S~  f%>.  98,  »,  ».  ■>  So.  ,..  20  of  tl...  MM?. 

•  Sm  C«m>  I.,  XLI ,  LVIII,  LXIV.,  LXVTI  ,  ind  iptclmtM  4094,  4068,  mentioMd  on 
ff.  IS.  »  of  IhM  away. 
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in  tho  lower  extremity  such  a  result  is  very  apt  to  be  produced 
We  shall  presently  return  to  this  branch  of  our  subject,  and  con- 
tinue its  discussion  in  connection  with  that  of  obstruction  of  tbe 
ml  Literal  hlnnd-c.hannelh 

The  principal  vein*  of  the  extremities  arc  liable  to  sustain  tlic 
piuntngnf  same  kinds  of  injury  as  the  corresponding  arteries,  and, 
ofMinmit  in  consequence  thereof,  they  are  also  liable  to  become 
"■*"  much  narrowed  in  their  bore,  and  sometimes  plugged  up 

with  fibrine  or  coagulated  blood.  Besides,  they  not  unfrequentlv 
become  filled  with  a  thrombus  extending  through  a  great  space. 
during  the  secondary  period  of  gunshot  wounds,  when  the  vessel 
itself  was  not  injured  at  the  outset.1  Now,  the  immediate  effect 
of  such  occlusion  of  tho  large  venons  canals  is  that  the  flow  of 
blood  through  them  upwards  towards  the  heart  is  arrested,  and  the 
blood  is  compelled  to  seek  new  channels  among  the  collateral  veins 
in  order  to  get  out  of  the  limb  again.  Thus,  such  a  venous  obstruc- 
tion tends  to  produce  stagnation  i>t'  the  blood  in  all  the  parts  drained 
by  the  injured  or  thrombosed  vessel.  Thus  the  limb  whose  main 
vein  is  plugged  by  any  morbid  process,  or  occluded  by  anv  other 
means,  speedily  becomes  tumefied  and  oadematous  throughout  its 
whole  extent,  and  presents  a  striking  resemblance)  in  its  general 
appearance  to  that  of  phlegmoiia  alia  Mens.  Soon,  also,  the  sub- 
cutaneous veins  are  seen  to  become  considerably  enlarged  or  ex- 
panded, and  blue-colored,  from  the  force  with  winch  the  blood 
seeks  to  escape  from  the  limb  through  the  collateral  channels. 
Thus  we  perceive  that  venous  obstruction  tends  to  produce  con- 
secutive gangrene  in  a  manner  quite  the  reverse  of  arterial  obstruc- 
tion. The  latter  destroys  the  vitality  of  a  limb  by  preventing  the 
nutrient  blood  from  going  into  it,  the  former  by  preventing  the 
ConareutiTt  effete  blood  from  going  out  of  it.  Thus  we  have  explained 
SmEwM.  to  us  the  reason  why  consecutive  gangrene  is  dry  in  some 
,  and  hmnid  in  others.  When  the  mortification  is  produced  en- 
tirely by  arterial  obstruction,  it  is  dry  in  character :  but  when  venous 
obstruction  exists  at  the  same  time,  it  is  humid.  Diffuse  inflamma- 
tion of  the  cellular  tissue  may  also  cause  the  gangrene  to  be  humid. 

The  consequences  of  arresting  the  flow  of  blood  in  the  principal 

T«ooaioh-     veins  of  a  limb  are  well  shown  by  the  phenomena  attend- 

jmbuuvoi-  'ng  thrombosis  of  these  veins,  an  accident  which  tho  writer 

bu  met  with  in  a  considerable  number  of  cases  during 

the  after  treatment  of  gunshot  injury.8     Now,  in  such  cases,  the 


i  gssdMsurxry. 

*  S»  C»»a  LXXXV.  »n<l  othCTi  related  in  Iho  chaptrm  on  Pirenchvmitoaa  Hrmorrhagt. 
O»t»o-myollli»,  anil  Py«ml*. 
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limbs  whose  principal  veins  are  filled  with  thrombus,  become  tumid 
and  uxlematous,  and  exhibit  a  remarkable  tendency  to  the  occur- 
rence of  parenchymatous  hemorrhage  if  any  solution  of  continuity 
it  present,  hut  they  do  not  become  gangrenous.     The  writer  dues 

>not  now  remember  to  have  seen  a  case  in  which  the  mortifienriou 
of  a  limb  was  produced  by  thrombosis,  although  he  is  willin 
admit  that  such  a  result  is  possible  when  the  thrombosis  is  suffi- 
ciently extensive.  In  the  case  referred  to  above,  gangrene  did  not 
occur,  although  the  femoral,  the  external,  and  the  common  iliac 
reins  had  been  filled  up  with  a  long  thrombus  for  some  consider- 

Iable  time  before  death. 
It  is  highly  probable  that  occlusion  of  the  principal  veins  of  a 
limb,  without  corresponding  occlusion  of  the  main  artery,  rmnt ««. 
seldom  or  never  occasions  consecutive  gangrene,  unless  to^^U!" 

Pthe  superficial  veins  also  are  extensively  obstructed   by   Sur^iT** 
compression  or  by  some  other  instrumentality.      It  in  also  p*°*- 
certain  that  venous  obstruct  ion  plays  a  much  less  conspicuous  part 

tin  producing  consecutive  gangrene  than  has  been  supposed  by  some. 
It  should  not  be  forgotten,  however,  that  venous  obstruction,  when 
cooperating  with  arterial  obstruction,  may  assist  considerably  in 
causing  tlJIIHIMIIlive  mortification. 

On  Obttructxon  of  the  Collateral  Channels  as  a  Cause  of  Conseeu* 
Gangrene.  —  It  is  obvious  that  when  the  main  artery  coiburai 
of  a  limb  is  occluded  by  the  application  of  a  ligature,  or  *•"•'•• 
by  any  other  instrumentality,  the  limb  itself  must  become  gan- 
grenous, unless  the  collateral  channels  shall  suffice  to  furnish  an 
adequate  supply  of  nutrient  blood,  and  thus  perform  the  office  of  the 
occluded  vessel.  It  is  also  obvious  that  in  order  for  them  to  perform 
this  vicarious  office  successfully,  their  capacity  for  conveying  blood 
must  become  considerably  increased,  and  consequently  their  size 
must  become  correspondingly  enlarged.  Again,  it  is  obvious  that 
whatever  tends  to  repress  the  additional  development  of  the  collateral 
vessels  required  to  perform  this  new  office,  or  whatever  diminishes 
the  number  of  these  vessels,  tends  in  a  corresponding  degree  to 
produce  traumatic  gangrene.  Now,  inflammatory  swelling,  espe- 
cially when  it  occurs  in  parts  that  are  inclosed  by  a  dense,  un- 
yielding structure  like  the  fascia  lata  of  the  thigh  or  the  deep  fascia 
of  the  leg,  and  is  also  considerable  in  amount,  exerts  a  correspond- 
ing influence  in  restraining  such  a  development  of  the  collateral 
vessels.  Thus,  in  Cases  XIX.  and  XX.,  in  both  of  which  the  pos- 
terior tibial  artery  was  severed  by  gunshot  wound  in  the  upper 
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part  of  the  leg,  mortification  occurred  because  the  inflammatory 
swelling  of  the  injured  parts  was  so  great  as  to  compress  and 
seriously  obstruct  the  collateral  vessels.  If  such  swelling  had  not 
occurred,  the  collateral  vessels,  for  example,  the  anterior  tibial  and 
peroneal  arteries  would  undoubtedly  have  been  able  to  expand 
their  channels,  and  meet  the  emergency  successfully.  The  princi- 
pal reason  why  gunshot  wounds  which  sever  the  posterior  tibial 
artery  in  the  upper  part  of  the  leg  are  so  often  attended  with  con- 
secutive gangrene,  is  because  such  wounds  are  so  often  attended 
with  much  inflammatory  swelling  of  the  parts  situated,  beneath  the 
unyielding  crural  fascia,  whereby  the  collateral  vessels  become 
compressed,  and  the  flow  of  blood  through  them  correspond! i 
obstructed. 

Again,  gunshot  fracture  occurring  in  the  upper  part  of  the  leg, 
Km*™!-*  ia  and  complicated  with  corresponding  severance  of  the  pos- 
uuini  vary  tcrior  tibial  artery,  is  almost  certain  to  result  in  gangrene, 
uaX"*  when  treated  conservatively,  for  two  reasons:  1st,  be- 
cause the  inflammatory  swelling  of  tho  injured  parts  is  usually 
great,  and,  2d,  because  some  of  the  collateral  vessels  themselves 
are  apt  to  be  lacerated  hy  the  fracture  splinters,  or  by  the  projec- 
tile itself,  and  thus  their  number  becomes  lessened. 

We  are  now  prepared  to  comprehend  more  thoroughly  the  rea- 
nww-m  *«■  sons  why  gunshot  wounds  dividing  completely  the  femoral 
£piiuiior      or  ''lu  popliteal  arteries,   and   not   attended  with    much 

hemorrliuge,  are  so  constantly  followed  by  conseci 
gangrene  of  the  foot  and  leg.  It  is  because  the  accompanying 
veins  and  the  collateral  arteries  are  also  injured  primarily  by  the 
projectile  which  severed  the  main  artery,  or  because  these  vessels 
afterwards  became  compressed,  and  thus  secondarily  obstructed  by 
tin-  inflammatory  swelling  of  the  surrounding  parts,  arising  from  the 
gunshot  lesion.  We  are  also  better  prepared  to  understand  the 
iiu-urun   reason  why  the    Huntcrian  operation,  when    performed 

nnmtlnn  for  *  . 

■r.uBd.in  for  tho  arrest  of  secondary  hemorrhage,  or  any  other 
»r  ■  limb.  form  of  bleeding  occurring  from  a  gunshot  wound  of  a  limb 
in  its  continuity,  is  more  liable  to  be  followed  by  mortification  of  the 
limb  than  the  old  operation.  It  is  because,  when  tho  main  trunk 
is  tied  on  tho  plan  of  Hunter,  all  the  branches  which  are  given  off 
from  the  artery,  between  the  place  of  ligation  and  the  place  ©f 
injury,  are  rendered  nearly  useless  for  sustaining  the  collateral 
circulation,  since  their  natural  blood-supply  is  cut  off  by  th«  opera- 
tion itself;  but  when  the  old  operation  is  performed  the  function 
of  these  collateral  branches  is  generally  not  interfered  with.     Fo 
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example,  when  the  superficial  femoral  artery  lias  been  wounded  by 
a  gunshot  projectile  at  the  middle  of  the  thigh,  and  the  common 
trunk  of  the  femoral  is  tied  on  the  plan  of  Hunter,  the  profunda 
and  its  branches  can  take  but  little  part  in  carrying  on  the  collat- 
eral circulation  ;  but  when  the  wounded  vessel  is  tied  at  the  place 
of  injury  on  the  old  plan,  the  profunda  and  its  branches  are  not 
molested,  and  their  important  aid  is  secured  for  preserving  the  life 
of  the  foot  and  leg. 

Moreover,  the  performance  of  the  old  operation  in  cases  belong- 
ing to  this  category  is  advantageous  in  another  respect,  for  it 
necessitates  the  division  of  the  deep  fascia  of  the  limb  to  con- 
siderable extent,  and  thus  relieve*  the  tension  produced  liv  mllum- 
matory  swelling  of  the  deep-seated  parts,  in  a  corresponding  degree. 

Substantially  the  same  remarks  as  the  foregoing  should  be  made 
concerning  the  effect  of  deep-seated  swelling  upon  the  D»t~mu,i 
venous  and  the  collateral  circulation,  when  produced  by  .Ci"*,1"0" 

copious  extravasation  of  blood  into  the  com tn-i-  tissue  m..,-,i 

of  a  limb  from  wound  of  its  main  artery-  Like  inflammatory 
swelling,  this  form  of  tumefaction  tends  to  compress  the  accom- 
panying veins  and  the  collateral  arteries,  that  happen  to  be  in 
relation  with  it,  and  thus  it  tends  to  obstruct  the  flow  of  blood 
through  these  vessels  to  a  corresponding  extent.  In  Cases  XLI. 
»nd  LXVII.,  traumatic  aneurisms  were  formed  which  were  treated 
by  ligating  the  main  trunk  on  the  plan  of  Hunter,  and  were  fol- 
lowed by  gangrene.  If  the  old  operation  had  been  practiced  in 
these  cases,  the  consecutive  mortifirntion  might  have  been  avoided, 
for  reasons  that  have  just  been  stated  ;  and  for  the  additional 
reason  that  in  tying  the  artery  At  the  place  of  injury  on  the  old 
plan,  the  aneurismal  swelling  would  have  been  emptied  of  its  con- 
tents, the  collateral  vessels  would  have  been  relieved  from  its 
pressure,  and  this  obstruction  to  the  flow  of  blood  through  tbem 
would  have  been  promptly  removed. 

Concerning  the  toftctting  of  the  eul«tanee  of  the  drain  which  so 
frequently  follows  ligation  of  the  common  carotid  artery,  cnnniin 
we  ought  to  say  that  it  bears  a  strong  resemblance  in  its  KliiJii 
origin  and  nature,  at  least  in  many  cases,  to  consecutive  gangrene 
occurring  in  the  extremities  ;  and  the  author  is  of  the  opinion  that 
it  would  be  useful  in  a  practical  point  of  view  to  call  it  eontecutive 
gangrene  of  the  bruin. 

When  a  limb  is  attacked  with  consecutive  gangrene,  the  phtnom- 

17 
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ob>eaT»  ena  are,  in  general,  sufficiently  obvious,"  and  not  liable 
oieotimta-  to  be  misapprehended.  The  affected  part  assumes  a 
|Mm  tallowy-white,  dirty  straw-colored,  marbled  (motler),  or 

brownish  appearance,  and  dark-colored  blebs  not  nnfreouently  farm 
on  its  surface,  its  temperature  falls  considerably  below  the  natural 
standard,  its  sensibility  diminishes  and  finally  disappears,  its  color 
becomes  dark-brown  or  black,  putrefaction  occurs,  and  the  odor* 
characteristic  of  mortification  are  evolved. 

The  cur>-  of  runserutive  gangrene  becomes  possible  only  by  the 
itct.it.  removal  of  the  Head  or  dying  part.      When  this  process 

HMn.  is  lift  for  nature  to  perform  it,  bot  a  very  small  propor- 
tion of  the  cases  is  saved.  Before  any  line  separating  the  dead 
fpiin  the  living  tissues  is  distinctly  formed,  the  patient  generally 
sinks  and  dies  from  septaemia,  bsCBOM  his  lyatSlll  at  large  has  be- 
come poisoned  by  the  introduction  of  putrescent  juices,  or  otnnr 
decomposing  matter,  from  the  mortified  part  into  the  circulating 
blood.  Against  these  sad  consequences  imputation,  promptly  jr.t- 
formed,  is  the  solo  remedy.  This  operation,  in  order  to  be  succen- 
tapttfeB  W,  must  not,  as  a  general  rule,  be  delayed.  It  should 
i^tfu'rmrf  generally  be  performed  as  soon  as  the  consecutive  gan- 
m,lJ'  grene  appears,  and  the  point  at  which  it  should  be  prac- 

ticed, must  depend  upon  the  place  of  vascular  injury.  When,  for 
example,  the  gangrene  proceeds  from  occlusion  of  the  posterior 
tibial  artery,  the  leg  should  generally  be  amputated  at  the  place  of 
election  ;  when  caused  by  injury  of  the  popliteal  artery,  the  opera- 
tion should  be  performed  in  the  thigh  as  near  to  the  place  of  arterial 
injur)-  as  practicable  ;  but  when  it  follows  some  lesion  of  the  femo- 
ral artery,  the  rule  which  should  guide  the  surgeon  in  selecting 
the  place  of  amputation  is  not  so  fully  settled.  If  that  artery  ■ 
wovinded  in  the  lower  part  of  its  course,  it  is  generally  best  to  am- 
putate the  thigh  near  the  seat  of  injury  ;  but  when  it  is  wounded 
in  the  upper  part  of  its  course,  it  appears  to  be  preferable  to  operate 
at  the  place  of  election  in  the  leg,  as  recommended  by  Guthrie, 
or  at  the  knee-joint,  notwithstanding  that  mortification  may  recur 
in  the  stump,  because  amputation  of  the  thigh,  at  or  near  the  hip- 
joint,  for  such  a  cause  is  almost  inevitably  fatal.  It  is  believed 
that  when  amputation  is  seasonably  performed  at  or  about  the 
knee-joint  for  gangrene  resulting  from  wound  of  the  femoral 
artery  in  the  upper  part  of  its  course,  the  chance  of  recovery  is 
better  than  it  would  be  with  the  operation  performed  at  or  above 
the  place  of  arterial  lesion.  Again,  when  the  operation  is  practiced 
at  the  knee-jnint,  or  at  the  place  of  election  in  the  leg,  for  this 
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cause,  it  becomes  a  matter  of  considerable  importance  to  avoid 
embarrassing  the  collateral  circulation,  and  hence  care  should  be 
taken  that  the  stump  is  not  tightly  bandaged,  and  that  the  collateral 
vessels  are  not  compressed  by  any  other  means.  By  so  doing,  the 
risk  of  gangrene  reappearing  in  the  stump  is  correspondingly 
diminished. 

But  when,  for  any  canse,  a  limb  affected  with  consecutive  gan- 
grene from  vascular  injury  is  not  seasonably  removed  by  amputa- 
tion, one  of  two  results  may  follow  :  1st,  the  patient  may  sink  and 
speedily  die  from  Kptamia  ;  or,  2d,  a  line  of  separation  may  form 
between  the  dead  and  living  tissues,  and  the  gangrenous  part  may 
be  removed  by  a  kind  of  spontaneous  amputation  performed  through 
the  agency  of  an  ulcerative  process.  According  to  my  experience, 
however,  it  does  not  often  happen,  in  cases  of  gangrene  produced 
by  injury  of  blood-vessels,  that  a  line  of  separation  u»  »<-*■ 
forms.  Generally  no  such  line  makes  its  appearance,  tarn  tmmt. 
Generally  well  marked  symptoms  of  aepteemia  arc  soon  developed, 
and  diffuse  cellulitis  rapidly  spreads  from  the  gangrenous  to  the 
found  parts,  which  in  turn  soon  also  become  gangrenous,  and  thus, 

I  when  life  is  sufficiently  prolonged,  the  mortification  may  extend  to 
come  distance  above  the  place  of  vascular  injury. 
The  following  case,  observed  by  the  author  in  his  field-practice, 
illustrates  this  point  bettor  than  many  descriptive  words.  It  also 
serves  to  show  some  of  the  bad  consequences  of  the  tight  band- 
aging of  stumps  after  amputation. 

Case  LXXXVIII.  Gangrene  of  Stump  produced  by  compressing  it 
%eith  a  Tight  Bandage ;  Dralh  on  the.  Ninth  Drnj  after  Amputation  ;  the 
Mortification  had  travelled  upwards  nearly  to  tke  Trunk.  —  April  10, 
1865,  a  Confederate  soldier,  a  prisoner  of  war,  was  brought  in  from  the 
front  to  Burke's  Railroad  Junction,  which  was  the  depot  of  our  army  at 
the  time  of,  and  for  a  while  after,  General  I^e's  surrender.  He  had 
sustained  amputation  of  the  left  leg  at  its  middle,  by  the  flap  method, 

»for  gunshot  injuries,  and  complained  bitterly  of  pain  in  the  stump.  On 
removing  the  dressings,  the  bandages  were  found  to  be  very  tight,  the 
parts  compressed  by  them  were  swelled  and  gangrenous,  and  the  swell- 
ing also  extended  above  the  knee. 

The  next  morning,  April  11,  my  attention  was  called  to  him  by  the 
surgeon  in  whose  care  he  had  been  placed  on  arrival,  —  Dr.  Snell,  of  the 
Confederate  army.  The  patient  was  in  a  very  bad  condition.  The 
stump  was  much  swelled  and  very  painful.  The  swelling  extended  not 
only  as  high  as  the  knee,  but  also  some  distance  up  the  thigh.  The 
flaps  were  sphacelated,  and  the  skin  presented  a  yellowish-brown  and 
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mottled  appearance  nearly  up  to  the  knee,  with  several  large  bleb, 
containing  a  dirty,  yellowish-colored  serum,  scattered  here  and  there  on 
this  surface.  The  mortification  extended  as  high  as  the  strangulating 
bandage  had  been  applied,  but  no  line  of  separation  was  yet  established. 
The  odor  of  gangrene  was  strong.  He  complained  much  of  pain  in  the 
mortifying  part.  He  also  had  a  good  deal  of  constitutional  disturbance 
in  the  shape  of  irritative  fever.  But  little  change,  cither  general  or 
local,  had  taken  place  since  the  previous  day.  He  informed  us  that  lib 
leg  was  amputated  on  the  7th,  at  the  front,  where  he  was  wounded ; 
that  the  stump  was  bandaged  very  tightly  at  the  first  dressing,  so  that 
it  gave  him  much  distress  from  the  outset ;  that  the  stump  could  not 
be  dressed  again  until  he  reached  Burke's  Junction  on  the  10th,  only 
three  days  afterwords,  when  the  gangrenous  condition  above  descrilicd 
wns  discovered.  I  directed  him  to  be  removed  to  the  Ninth  Army  Corps 
Full]  Hospital,  which  was  then  located  in  the  neighborhood,  as  he 
would  not  bear  transportation  to  the  Depot  Field  Hospital  at  City 
Point. 

April  14.  —  He  is  much  worse,  and  very  low;  countenance  almost 
hippocratic ;  the  gangrene  has  extended  up  inner  side  of  thigh  almost 
to  groin  ;  odor  of  gangrene  very  strong;  tongue  dry  ;  had  been  treated 
with  tinct  iodine  applied  locally,  and  opiates,  stimulants,  and  nutrients, 
administered  internally. 

April  15.  —  Says  he  feels  better,  and  is  now  free  from  pain  :  but  he 
is  in  reality  worse,  for  the  mortification  has  continued  to  spread,  and  he 
is  also  growing  weaker. 

April  16.—  He  died  at  four  o'clock  a.  w.  Towards  the  last,  he  be- 
came delirious. 

I  did  not  meet  with  any  other  gangrenous  stump  among  the  wounded, 
about  2,000  in  number,  who  were  brought  to  Burke's  Junction.  The 
mortification  could  not,  with  propriety,  be  attributed  to  any  cause  be- 
sides the  undue  compression  of  the  stump,  which  resulted  from  tight 
bandaging,  aggravated  by  inflammatory  swelling. 

In  this  case  no  line  of  separation  made  its  appearance,  the  mor- 
tification was  not  limited  to  the  part  that  was  originally  compressed, 
but  a  diffuse  inflammation  of  the  connective  tissue  of  a  gangren- 
ous character  supervened,  and  rapidly  spread  up  the  limb  to  the 
groin.  Such  were  the  local  phenomena,  while  the  constitutional 
symptoms  were  such  as  are  produced  by  teptamia,  at  least  by  that 
kind  of  teptamia  which  results  from  the  introduction  of  decompos- 
ing juices  from  a  gangrenous  part  into  the  general  current  of  the 
circulating  blood. 


ADDENDUM 


Eleven  Cast*  of  Hemorrhage  contributed  by  Prof.  A.  G.  Post, 
of  which  Ten  were  Secondary)  and  One  an  Instance  of  Traumatic 
Aneurism. 

It  has  been  deemed  advisable  to  present  Prof.  Post's  valuable 
collection  of  cases  in  a  separate  form. 

Cask  I.  —  Lafayette  Siper,  aged  32,  wounded  at  Petersburg,  April  2, 
1865.  He  was  shot  through  the  left  ankle.  The  leg  was  amputated  the 
■me  day  a  little  above  the  injury.  Admitted  into  Armory  Square  Hos- 
pital, April  12.  Secondary  hemorrhage  occurred  from  the  stump,  April 
21.  It  was  arrested  by  digital  compression  over  the  femoral  artery,  con- 
tinued fifteen  days.  On  the  '23d  April  there  was  a  slight  chill,  which 
was  not  repeated.  The  stump  is  now  nearly  healed.  The  skin  is  in- 
flamed, and  there  are  sinuses  traversing  it,  probably  indicating  necrosis 
of  the  tibia. 


Cask  II.  —  Henry  Bowman,  aged  18.  He  was  run  over  by  a  street- 
car, on  the  4th  May,  1865,  his  ankle-joint  being  laid  open.  He  was 
admitted  into  Armory  Square  Hospital  on  the  same  day,  and  the  leg 
was  amputated  a  little  below  the  middle.  The  stump  sloughed  at  an 
early  period  after  the  amputation.  The  sloughs  have  separated,  but 
the  remaining  portions  of  the  flaps  are  detached  and  flabby.  The 
patient  takes  good  nourishment  and  .stimulants.  He  is  feeble,  but  does 
not  seem  to  lose  ground.  He  has  twice  had  hemorrhage  from  the 
stump,  but  it  has  been  controlled  by  pressure  over  the  femoral  artery. 


Cask  ni.  —  John  Lotz,  aged  26,  wounded  March  25,  1865.  Admitted 
into  Stanton  Hospital,  March  30.  Gunshot  fracture  of  right  fibula,  a 
little  above  its  middle.  The  tibia  was  uninjured.  On  the  8th,  10th, 
and   11th  April,  there  was  arterial  hemorrhage  from  the  wound.     On 

•  The  following  original  note*  of  ranet  and  valuable  observation*  on  tlio  aubjoct  of  »ec mili- 
ary herourrhace  could  not  be  incorporated  with  the  body  of  (hieettay,  without  separating 
them  (rem  *»eb  other,  and  (hue  iluinj:  injustice  to  thslr  dietlngul»h«d  author.  They  are 
therefor*  placed  together  In  an  appendix,  and  thua  their  value  an  original  observation*,  and 
in  every  other  respect,  remain*  unimpaired. 
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the  12th  April  a  ligature  was  applied  to  the  popliteal  artery,  imme- 
diately above  its  bifurcation.  Partial  sloughing  occurred  near  the  ankW 
on  the  13th  and  14th  April.  There  has  been  no  return  of  hemorrhage, 
and  the  patient  is  now  doing  well. 

Cask  IV.  —  This  patient  was  shown  to  me  by  Dr.  Delaney  at  the 
Campbell  Hospital.  Secondary  hemorrhage  occurred  six  weeks  after  i 
gunshot  wound  of  the  thigh.  The  source  of  the  hemorrhage  was  the 
femoral  artery,  just  as  it  was  about  to  become  popliteal.  Dr.  Delaney 
enlarged  the  wound,  and  lied  the  artery  above  and  below  where  it  had 
been  opened.  The  operation  had  been  performed  eight  days  when  I 
saw  the  patient,  and  there  had  been  no  return  of  the  hemorrhage. 

Case  V.  —  The  history  of  this  patient  has  already  been  related  else- 
where.1 

Case  VL  —  A.  A.  Davis,  aged  32,  wounded  io  the  knee  March  31, 
1865.  The  thigh  was  amputated  on  the  field  the  same  day.  Admitted 
into  Emory  Hospital  April  4.  On  the  evening  of  April  6,  hemorrhage 
occurred  from  the  stump.  On  the  morning  of  April  7,  the  femoral 
artery  was  tied  at  the  place  of  election ;  there  has  been  no  hemorrhage 
since  that  time.  The  wound  over  the  femoral  artery  is  not  yet  healed. 
The  ligature  came  away  on  the  thirty-second  day. 

Case  VTL  —  Patrick  Lanahan,  aged  30,  wounded  April  6,  1865. 
The  ball  perforated  his  thigh  from  the  inner  and  anterior  to  the  posterior 
part,  at  the  lower  part  of  its  upper  fourth,  without  injuring  the  bone. 
Hemorrhage  occurred  two  weeks  after  the  injury.  His  surgeon  cut 
down,  and  exposed  the  artery  near  the  original  wound;  he  applied 
only  one  ligature.  The  patient  was  admitted  into  Emory  Hospital 
May  Uth.  There  has  been  no  return  of  hemorrhage  since  the  ligature 
of  the  artery.     The  wound  is  nearly  healed. 

Dr.  Mosely,  the  Surgeon  in  charge  of  tht  Emory  Hospital,  tags  that  he 
hat  had  about  forty  caxet  of  secondary  hemorrhage  after  amputation  of  tht 
thigh,  and  thai  he  hat  in  every  instance  tied  the  femoral  artery,  and  always 
with  success. 

Case  VHT.  —  Daniel  T.  Ritter,  aged  19,  wounded  March  25,  1865. 
The  ball  penetrated  his  left  leg  five  inches  below  his  knee.  Admitted 
into  Finley  Hospital  March  28.  Hemorrhage  occurred  about  the 
middle  of  April.  The  surgeon  cut  down  and  tied  the  posterior  tibial 
artery.  About  a  week  afterwards  hemorrhage  again  occurred.  Digital 
pressure  was  then  kept  up  over  the  femoral  artery,  and  there  was  no  fur- 
'  Vide  cue  of  Henry  Scbatt,  Xo.  VIII.  or  this  ••ctfon. 
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return  of  the  hemorrhage.  There  has  been  a  free  discharge  of  pus 
the  wound. 


Cask  IX.  —  Charles  Wiggins,  aged  21,  wounded  March  25,  18G5. 
Admitted  into  Finlcy  Hospital  March  28.  The  ball  passed  two  inches 
falow  and  an' inch  within  the  coracoid  process  of  the  scapula,  and  passed 
out  through  the  body  of  the  scapula,  behind.  On  the  7th  May  hemor- 
rhage occurred  to  the  amount  of  fourteen  ounces.  The  surgeon  enlarged 
the  anterior  wound,  and  exposed  the  axillary  artery  below  the  clavicle. 
applying  to  it  two  ligatures,  namely,  one  on  the  proximal,  and  the  other 
on  the  distal  side  of  the  wound.  There  has  been  no  recurrence  of  the 
hemorrhage,  and  the  patient  seems  to  be  convalescent 

Case  X.  —  Marion  Wright,  aged  18,  wounded  December  Id,  1864. 
The  hall  entered  the  outer  side  of  the  right  thigh,  four  inches  above 
the  knee,  passed  through  the  popliteal  space,  and  was  cut  out  from 
under  the  integument  on  the  inner  side  of  the  leg,  half  way  down. 
There  were  four  hemorrhages  within  the  first  two  weeks  after  the  in- 
jury ;  at  the  end  of  that  time  Dr.  Mola,  at  Beaufort,  tied  the  femoral 
artery  in  Scarpa's  space.  There  has  been  no  bleeding  since  the  appli- 
cation of  the  ligature.  Admitted  into  Finley  Hospital  May  6,  1865. 
The  patient  is  now  convalescent,  but  his  knee  is  rigid,  being  flexed  at  a 
right  angle. 

Case  XI.  —  At  Jan-is  Hospital  in  Baltimore.  The  patient  was 
wounded  February  6,  1865.  The  ball  entered  his  mouth,  grazed  his 
tongue,  and  was  lodged  deep  in  the  neck.  For  a  day  or  two  after  the 
injury  there  wa<  some  bleeding  from  the  mouth,  supposed  to  proceed 
from  the  tongue ;  it  was  not  profuse.  The  patient  walked  about  for 
six  days  after  the  injury  ;  on  the  seventh  day  he  had  alarming  hemor- 
rhage, which  occurred  at  intervals,  until  he  died  in  the  course  of  the 
the  day.  On  examination,  the  hall  was  found  lying  on  the  right  trans- 
verse process  of  the  atlas,  which  wa*  fractured.  The  ball  had  pene- 
trated the  right  internal  carotid  and  vertebral  arteries  ;  there  was  a  false 
aneurism  communicating  with  the  internal  carotid  artery. 

Prof.  Post  observes  that  of  the  above  coses,  the  hemorrhage  proved 
fatal  in  one  (Case  XI.).  It  is  remarkable  that  the  fatal  hemorrhage  did 
not  occur  until  the  seventh  day,  the  internal  carotid  and  vertebral  arte- 
ries both  having  been  opened.  If  the  coats  of  these  vessels  were  only 
contused  by  the  ball,  and  the  hemorrhage  was  occasioned  by  their 
sloughing,  the  period  at  which  it  occurred  was  unusually  early.  In  the 
sixth  case,  the  hemorrhage  occurred  on  the  seventh  day :  in  the  third 
and  seventh,  on  the  fourteenth  day  ;  in  the  ninth,  on  the  thirteenth  day ; 
in  the  first,  on  die  nineteenth  day ;  in  the  eighth,  on  the  twentieth  day  ; 


;  in  the  fo  vtk,  the  War 
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An  analysts  of  Pro!  Post's  earn 

important  to  demand 

We  wiD   present   them  t» 

L  Most  of  the  appiuud  pitas  of  treating  secondary  hemorrhage 
atre  tried  in  these  eases.  la  six  of  them,  or  s  decided  majoritr, 
the  fcufri  aba*  sameed  to  restrain  the  bleeding.     In  two  of 

of  the  main  artery  (femoral) 
I ;  hat  they  were  both  eases  of  secondary 
hemorrhage  Mowing  aaapatstinii  of  the  leg.  In  one  of  these,  the 
com  pre  tots  aas  continued  far  fifteen  days,  so  that  it  proved  to  be 
a  formidable  procedure  for  both  patient  and  surgeon.  In  the  other 
of  these,  the  details  are  not  so  fall}-  given.  In  one  case  (No.  VIII.) 
where  the  posterior  tibial  was  ligatcd,  the  hemorrhage  stopped  for 
a  week,  and  then,  returning,  digital  compression  of  the  femoral 
was  successfully  employed.  In  one  case  (No.  V.),  popliteal  aneurism 
existed,  the  popliteal  artery  having  been  perforated  by  a  ball,  and 
amputation  of  the  thigh  was  resorted  to  with  success.  In  the 
remaining  case  (No.  XI.),  the  nature  of  the  injury  itself  was  such 
that  no  plan  of  treatment  could  obtain. 

2.  The  plans  of  Hunter  and  Anel,  and  the  "old  operation," 
were  each  employed  in  two  of  the  six  successful  cases.  Thus,  in 
Case  No.  III.,  the  popliteal,  and  in  Case  No.  X.  the  femoral,  were 
tied  on  Hunter's  plan.  In  Cases  VI.  and  VII.  each,  the  femoral 
was  tied  on  Ancl's  plan.  In  Case  No.  IV.,  the  femoral,  and  in 
Case  No.  IX.  the  axillary,  were  tied  on  the  "  old  plan." 

8.  Cases  I.  and  II.  show  the  remarkable  adaptability  of  digital 
compression  for  arresting  secondary  hemorrhage  from  stumps, 
especially  when  it  is  small  or  moderate  in  quantity. 

4.  Dr.  Mosely's  experience  proves  that  Anel's  operation  may 
be  advantageously  employed  in  many  instances  of  secondary  hem* 

in  i-i from  i v 1 1  - 1 1 -  - 1 1 1 1 1 1 j ■  -■ , : 1 1 1 < i  pi-;iii!iiiiv  anii-thupi  abottraea 

digital  compression  fails,  and  when,  for  some  good  cause,  we  do 
not  wish  to  open  the  stumps  themselves. 

6.   A  success  quite  remarkable   attended  the  performance   of 
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these  operations.  Bat  it  does  not  appear  from  the  record  itself 
that  all  the  subjects  continued  under  observation  long  enough  to 
show  what  the  final  result  might  have  been.  But  even  granting 
that  some  of  these  cases  proved  fatal  after  the  reports  were  closed, 
it  must  still  be.  conceded  that  the  success  was  great. 

6.  The  reader  will  observe  that  these  deductions  obtained  from 
analysis  of  Prof.  Post's  contribution  agree,  as  far  as  they  go, 
remarkably  closely  with  the  conclusions  to  which  we  had  already 
been  led  while  discussing  the  treatment  of  secondary  hemor- 
rhage.    (Vide  Chapter  XI.  of  this  section.) 


bed  o»  ucnoir  imr, 


SECTION  SECOND. 


8EC0NDARY  TRAUMATIC  LESIONS  OP  BONE,  viz: 

OSTEO-MYELITIS,  PERIOSTITIS,  OSTITIS, 

CARIES,   AND  NECROSIS. 


DiTEODCCTION. 


Tmkek  etmctana  wmaSy  eater  law  the  cetnpoeitMn  W  baa*.  They  en,  at,  tha  PrrMe- 
■ram. id.  the  Omm  7iamr  proper:  and.  Id,  the  Jfarrwa.  or  JfeaWWy  fux.  Tm* 
emtsree  am  dianact  ta  am  ennfomkal,  MB  wm>1  fa  a  phyamiogieal  paint  of  eiew,  and 
together  !■  aritall  bone   narilail  aa  *  whole.     ETery  normal  bow  ia  the  banian  body. 

when  folly  aWoaiopad.  ;i tea  of  thane  fajwdlaati.     la  Ike  fiatai  Nate,  kowerar.  ike 

Btmw  d«aa  not  appear  aafil  the  iaim  eroletioa  ia  rnnaidirobly  adeaacad.  At  feet  tha 
fatal  bonea  am  ootid,  thai  ia.  they  do  aot  contain  inedaflarr  opaceo  ( cancels ).  aof  monellary 
eanaa,  nor  medullary  fiiai  Their  d-nrthipmial,  howeear,  ia  not  coca  piete  aatil  marrow- 
la  boned-  Again:  fa  eWeemal  etateo  each  of  the  atrortsrm  aintioooa1  aboee  mt  dis- 
appear, to  inaalJiiitli  extant,  fa  coaiaqaanei  of  injury  or  dlacan  FfaaOy:  they  an 
eeaeerri bit  fate  aaeh  other  by  mommorpkoae  of  tbotr  katifagjenl  iliiann.aa  to  mm  fa 
dwpfotaMofirw*th,fatfca»«pa*o«"faJmfT,a»d'»fao  they  are  exerted  by  inflammatory 
laaamani 

The  dieefdera  which  eeautwaU  the  aebject  ef  thai  eaetieo.  faealee  mm  mm  *  mere  of 
the  Ifarae  oonatilnant*  of  booa,  that  ia,  either  the  perioateoa,  ar  Um  bone  tfanm  iteelf.  or  tfa) 
marrow,  or.  la  certain  caaaa,  all  of  them  combined.  Indeed,  tha  rafatian  which  exfam 
between  tbaaa  awvera!  etroetoeee,  from  both  eoatigaity  and  rraapetby,  m  a»  iatimate,  that  • 
morbid  protom  which  attack*  mm  of  thaw,  ia  wtaaanagly  Ifabfa  ta  Ineolre  the  e*km  alee, 
at  lea*  ta  tome  extent. 

Tbo  Mcoadorf  toaatmaa'c  lont  of  boa«  an  mainly  inflammatory  ta  their  nataee,  end  will 
ba  dlaeaaaad  In  thb  many  under  tha  following  beada:  lot,  OtU*mgt*tm ;  Sd,  Paimtitu; 
Id,  ("Us/  4th.  drill  6th,  MurmU. 

Wa  hare  rwnrtkd  the  poet  of  honor  to  oeteo-myeBtb  for  twa  dUtioet  reaecxu  lax,  be- 
eaaae,  according  to  our  owi  rx  panacea,  it  it  a  naeh  mora  dMtrartjra  dleordar.  at  leant  ta 
cava  where  bona  ia  injwred,  than  «.Uu*  of  tha  othara;  and,  9i,  beeaoae  iu  rnajaidaratioo 
baa  aanaraDy  bean  nrglectad,  aatil  a  racy  recent  period.  For  example,  I  baTe  often  aecn 
daatk  pwdnead  by  ftlMary  trannaik  aataa-Myalitia,  bat  nerer  by  primary  iriuanallc 
PtrtOftiUai  while  primary  oatkia  of  traanatie  ongia  m  gtomUy  admiltai  to  ba  of  vary 
rare  occurrrwe-  It  la  Uae  tbat  oatitla,  properly  exnlled,  4om  often  occnr  fa  oanaaqaraca 
of  lajary ;  km  then  it  thtmld  pntnlly  ba  colled  oMoniary,  becaaaa  It  it  almeet  ahrnya 
prMaied  by  falfamanatirei  of  either  the  penoatcnak  or  the  narrow.  Is  each  eaaea,  Ufa 
taaunatatory  proreae  apranda  from  them  atrnctnrM  to  lbs  oaaeoua  tiara*  proper;  and  I  am 
IheroogMy  eonrmeed,  from  obMrvalfan  and  raaaonfaf,  that  it  taken  iu  dapartuo  won  tha 
aaarrow  muck  mora  frequently  than  it  doaa  rWen  the  perioeteawi.  Tka  coarictioa  kaa  been 
irraduaDy  forced  upon  me  by  experience,  reeearrk,  and  ratJectton,  that  of  all  Ike  Insimma- 
lory  dlMedere  of  bone  of  a  tnnnutfc  orfata,  the  innaminatkei  of  DBodoIUry  tiana  ia  tha  one 
wkkb  luenaiii  moat  imporunco,  la  the  ona  wbkfa  ocean  meat  freoaentiy.whick  domfaataa 
nrer  the  oUien.  and  wtiUh  ia  meal  liable  to  tirori  ratal-  The  fact*  upon  which  that  ootmfa- 
•ion  le  bated,  am  muedy  related  or  retarrad  to  in  tha  fblloa-inc  pagaa. 


CHAPTER    FIRST. 

OF   OSTEOMYELITIS. 

Deneitioa  of  the  Twin  OMen-myclltls.  — Often  met  with  daring  the  Late  War.  —  To  be 
studied  as  It  occur*  In  Civil  an  well  at  in  Military  Life.  —  Not  a*  New  Disease. —  Blliling- 
raefey.  —  Physiological  Anatomy  of  the  Marrow.  —  Marrow  exists  in  all  IU s.  —  Micro- 
scopical Anatomy.  —  No  Kmlosteum. —  Osseous  Development  not  complete  until  Marrow 
la  (band.  —  Varietiea  of  Osteo-tnyelilis.  — Acute  and  Chronic. — Symptoms  of    Acute 

Food.  —  Pathological  Change*.  —  Oaten  myelitis  not  a  Variety  of  Pyaemia Several  11- 

bastrstive  Case*.  —  Causes  of  Osteo-myelit is.  —  First,  Gennral  Causes,  namely.  Age,  Sex, 
Oeenpalion,  Diathesis.  Hospital  Air. — Second,  Special  Causea,  namely,  Contusions,  ee- 
•eeiel'y  of  Bone*.  —  Contusion  and  Concussion  of  Marrow —  Ecchymoti*  of  the  Marrow. 

—  Gobs  slot  Fractures.  —  Compound  Fractures.  —  Bisection  and  Excialon. —  Amputa- 
tion.—  Foreign  Bodies  in  Medullary  Canal.  —  Syphilitic,  Strumous,  and  Rheumatic 
Diathesis. —  Idiopathic  Fever  a  Cause.  —  Occurring  without  any  Appreciable  Cauae. — 
Transportation  of  Wounded.  —  Author's  Experience  in  Several  Campaign!.  —  Symptoms 
of  Oeteo^ny«lltis.  —  Non-traumatic  Cases. —  Character  of  the  Local  Pain.  —  Huffy 
Swelling- —  Color  of  Skin.  —  Traumatic  Canes.  —  Acute  arid  Chronic.  —  Recapitulation 
of  Symptoms. —  Diagnosis.  —  Hu  not  generally  been  recognized  nafc  mortem.  — Diagno- 
sis of  Chronic  Form  more  aimplo.  —  Pathological  Anatomy. —  Carniflcation  or  ilcpati- 
taboe)  of  the  Marrow.  —  Close  of  Change  of  Color  in  Marrow,  —  Apoplexy  of  Marrow. 

—  Cans*  of  Sclerosis.  —  Medullary  Tube  obliterated.  —  Pathology  of  Suppurative  Ostee- 
aayplilix.  —  Heine! ixut inn  and  Suppuration  of  tin*  M.'dullary  Tissue.  —  Only  Different 
Phases  of  the  Same  Malady.  —  One  Conservative  and  the  other  Destructive.  —  Gangrene 
ef  use  Marrow.  —  A  Result  of  a  Higher  Grade  of  Inflammation.  —  This  Condition  not  often 
met  with. —  Illustrative  Cases.  —  One  Example  of  Mcphitio  or  Spontaneous  Gangrene 
•sf  the  Marrow.  —  Ttrminulmn.,  I  Wirilirations,  and  Consequence"  of  listen-myelitis. — 
Termination  in  Recovery,  in  Central  Necrosis,  in  Necrosis  In  Totality,  in  Osteo-porosis, 

in    Pysrthrosis May  occur    simultaneously  in   more    than   ono    Bone.  —  New  Bony 

Growths,  and  New  Osseous  Tissue  — Acute  Periosteal  Abscess.  —  Abscesses  in  the  Soft 
Srru'  rnal  to  the  Periosteum-  —  Thrombins.  —  Pyspmia. —  Leiiksninia. —  Oetee- 

asyelitia  often  proves  fatal  by  inducing  Extreme  Exhaustion.  —  Treatment  of  Acute 
Osteomyelitis. —  Hygienic  Measures.  —  Internal  Medication. — Topical  Medication.— 
Operative  Procedures.  —  Incision,  Trephining,  Amputation,  Exartlculation.  —  Operative 
Procedkres  especially  required  in  the  Chronic  Form  of  Osleo-myclilis. 

Tmb  term  ottw-tnytlUU%  derived  from  two  Greek  words,  oWo*, 

bone,  and  uvtkik,  medulla  or  marrow,  signifies  inflamma- 

p    i  i    ii  AI  ,  DeoalHon. 

tion  ol  the  medullary  tissue  ot  bone.' 

This  disease  was  often  met  with  in  our  military  hospitals  during 

'  II  refers,  not  to  inflammation  of  th.i  marrow  and  tho  bone,  but  to  inflammation  of  the 
onW  marrow,  in  contradistinction  to  iutlaium*u«n  of  tho  spina/  marrow. 

*B*»»i  '^e  •srma  rnAmtiiu  and  mtduliilis  are  sometimes  used   aa  synonyms  of  «*fet>- 
ma/tUtii.    But  both  of  them  are  decidedly  objectionable |  the  first  because  tho    n 
boose  do  not  contain  an  endosteuna,  •'. «.  an  internal  or  lining  membrane  anal-    tana  ectdos- 
egeea  to  the  periosteum,  and  therefore  tho  term  tndmitU  Is  clearly  a  misrui-    <>•*•  sod 
mtr;  tbe  second  because  the  term  evoWfliss.,  ox  inflammatlnn  nf  the  medulla.    0'"1""1"* 
doe*  not  of  Itself  inform  as  what  medulla  it  meant  to  be  indicated  aa  the  subject  of  die- 
c,  whether  the  spinal,  the  osteal,  or  the  medulla  oblongata.     If  we  employ  It  to  reptej. 
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OSTEO-MYELrNR   rTJEQCTNTLT  OCCTJR8. 

Thu  Jijontor  the  late  War  of  the  Rebellion ;  but  precisely  how  often,  no 
■■'.'-  statistics  yet  collected  have  enabled  us  to  determine.    It 

was,  however,  beyond  a  doubt,  one  of  the  most  frequent  in  occur- 
rence and  important  in  character  of  all  those  surgical  affection* 
which  either  delayed  the  cure  or  destroyed  the  lives  of  patienU 
suffering  from  gunshot  wounds  of  the  osseous  tissue,  or  from  furgi- 
Oa]  operations  involving  bone.  An  account  of  osteo-myelitis,  there- 
fore, enters  into  the  surgical  history  of  the  war  not  only  with 
perfect  propriety,  but  such  history,  without  it,  would  he  very  in- 
complete. 

In  the  following  observations  upon  this  important  subject,  tie 
term  osteo-myelitis  will  be  employed  in  accordance  with  its  literal 
signification,  and    its  use  will  therefore  not  be  restricted  to  the 
suppurative  forms  of  the  disease  alone.     For,  as  there  are  other 
kinds  of  periostitis  besides  the  acute  periosteal  abscess  which  de- 
mand the  surgeon's  attention,  so  there  are  other  forms  of  inflam- 
mation of  the  medullary  tissue  of  bone  besides  diffuse  suppuration, 
which  belong  to  and  constitute  an  essential  part  of  the  history  of  the 
disease  in  question.     Numerous  examples  of  the  non-suppurative 
osteo-myelitis  have  been  observed  by  our  military  surgeons ;  and 
any  account  of  this  disease  as  it  appeared  among  the  wounded  in 
our  army  hospitals,  which  should  describe  only  the  acute  suppura- 
tive cases,  would  be  very  incomplete,  both  in  respect  to  the  symp- 
tomatology   and   pathological  anatomy  of  the  disorder,    and  the 
practical  considerations  which  have  an  important  bearing  upon  its 
treatment. 

Furthermore,  since  osteo-myelitis  is  a  disease  which  occurs  not 
owi  «nd  unfrequently  in  civil  '  as  well  as  in  military  life,  we  pro- 
euMM&enM  P08*  to  study  this  disorder  as  it  shows  itself  in  civU  as 
fettodM.  wcj|  as  jn  mMtary  practice,  to  tho  end  that  we  may  get 
more  complete  and  accurate  views  of  the  subject,  and  obtain  a 
more  thorough  knowledge  of  its  varieties,  causation,  symptoma- 
tology, terminations,  consequences,  and  treatment  than  we  would 
acquire  by  pursuing  a  different  course. 

aent  inflammation  of  the  medullary  tiuoe  of  the  bone,  we  ahould  prefix  the  word  oWeo,  and 
write  the  term  in  full  thin,  mtio-miduUiiit,  in  order  to  definitely  convey  onr  mwlfte 
The  term  aitto-mylitit,  however,  ii  preferable  became  it  correspond*  more  cloaely  to  die 
original,  or  the  Greek  derivation.  Moreover,  tho  laat  named  term  haa  already  been  gea- 
•rally  arretted  throughout  the  world. 

>  Between  Novwrnber  SOth,  1M06,  and  March  33d,  1966,  incluaire,  a  period  of  about  four 
month*,  the  writer  personally  taw  and  examined  It*  cue*  of  undoubted  oetcx>-mv,litii 
acRurring  In  civil  practice,  without  taking  much  trouble  to  hunt  tlimn  up.  JVme  of  then 
occurred  in  hospital,  and  one  in  private  practice.  The  hirtonei  of  tmnot  them  will 
found  related  in  the  following  paf»e«. 
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The  disease  now  generally  called  estet-myelitw,  is  not  a  new 
thing.  Cases  and  fragmentary  accounts  of  it,  under  a  NoI>IWW 
considerable  variety  of  appellations,  have  been  placed  on  <"**»*•• 
record  by  a  large  number  of  surgeons,  commencing  more  than  a 
hundred  and  fifty  years  ago.  J.  L.  Petit  alludes  to  it  in  tm,%_ 
In?  well-known  work  "  On  the  Diseases  of  the  Bones,"  f"pbJ' 
anno  1705,  in  the  chapter  upon  exostosis,  and  presents  it  as  one  of 
the  effects  of  those  osseous  tumors  which,  in  place  of  growing  out 
from  the  surface  of  the  bone,  are  developed  toward  the  medullary 
canal.1  In  1740,  Gooch  saw  a  patient  having  what  we  now  know 
was  osteomyelitis,  which  he  has  described  as  "  A  case  in  which 
the  tibia  was  affected  to  an  extraordinary  degree  in  a  very  short 
time,  by  a  critical  discharge  of  febrile  matter  upon  a  leg  which  had 
been  fractured  some  years  before."  *  Duverney,  in  a  chapter 
where  he  treats  of  the  longitudinal  fracture  of  long  bones,  some- 
times called  a  fissure  or  split,  relates  three  cases  of  it,  one  of 
which,  •specially,  leaves  no  room  for  doubt  with  regard  to  its  real 
character.3  Percival  Pott,  in  a  chapter  devoted  to  an  account  of 
the  "  Separation  or  Destruction  of  Both  Tahles  of  the  Skull  from 
Contusion,"  and  published  first  about  the  year  1765,  gives  at  least 
two  cases  of  ostco-myclitis  involving  the  diploe.*  Cheseldon  says, 
'  Sometimes  matter  is  formed  in  the  large  medullary  cavities  of 
the  cylindrical  bones,  which  constantly  increasing  and  wanting 
vent,  partly  by  corroding  and  rendering  the  bone  carious,  and 
partly  by  pressure,  tear  asunder  the  strongest  bone  in  an  human 
body,  of  which  I  havo  seen  several  instances."  6  Hey  reports  two 
cases  of  suppurative  ostco-myclitis  involving  the  tibia,  under  the 
i '  •■  t '  i  lies  of  the  Tibia."  An  abscess  formed  in  the  medul- 
lary canal  in  each  of  them,  which  emptied  itself  through  a  hole  in 
the  compact  wall  of  the  tibia,  made  by  nature  (spontaneous  per- 
foration). The  first  case  occurred  in  178f5,  in  the  person  of  a 
young  lady  whose  age  is  not  stated ;  the  second  in  1792,  in  a 
»tout  young  woman  of  fifteen.  Hey  did  not  araputato,  but  en- 
larged the  hole  in  the  hone,  and  removed  all  the  diseased  tissues 
found  inside.  Both  patients  made  good  recoveries.9  Abernethy 
states  that  he  has  seen  suppuration  of  the  diploe,  and  death  of  a 
portion   of  the  bone,  result  from  an  injury  done  to  the  cranium.7 

1  R#«  xIks  N«1*Ion'«  Rurgiea!  Pittkolmfy  nn  «h>»  point. 

■  GoMli't  Surf  try,  vol.  il.  p.  S1U.     London,  17W. 

■  EUmnu  dr  pMhrJor/ii  Chirurgicalt ,  par  A.  Kclattin,  t.  i.  p.  SOS.    Pari*,  1814. 
<  |'.-.it'«  i  kirur:,,r,d  IVtrrkt,  vol.  i.  p.  115  ft  trq.     A  new  edition.  London.  1779. 

•  /if  Anatomy  oflkt  Human  flflify,  hjr  W.  Ch*Ml<t»n,  p.  40.     Loodnn,  1778. 

*  iUr'm  furgital  Obttrtaliom,  p.  29  tt  tea.     London,  18 10. 
1  AWnethy't  Surgical  Obttrvatitmt,  vol.  ii.  pp.  S8,  89.     Am.  ml.,  ISM. 


272 


BIBLIOGRAPHY    CONTINUED. 


In  1818,  Heruien  alluded  very  briefly  to  osteo-myelitis  foflowini? 
gunshot  injury,  under  the  name  of  abscess  in  the  medullary  caul, 
etc.'  In  1828,  Craigie  wrote  as  follows :  "  The  medullary  filamen- 
tous web  is  perhaps  still  more  important  than  the  periosteum  in  its 
morbid  influence  on  bone.  It  is,  in  the  first  place,  liable  to  inflam- 
mation ;  and,  accordingly  as  this  takes  place  in  the  medullary  w*b 
of  the  cylindrical  hones,  or  in  that  of  their  epiphyses,  or  of  toe 
ahort  irregular  bones,  different  effects  result."  *  In  1NS1,  M.  Rey- 
noud  published  a  paper  "  On  Inflammation  of  the  Medullary  Tissue 
of  the  Long  Bones,"  in  which  he  gives  an  account  of  five  case*  of 
that  disease,  all  of  which  occurred  in  stumps  after  amputation  per- 
formed for  disease,  and  terminated  fatally,  without  an  exception.' 
In  1888,  Mr.  B.  Phillips  produced  a  brief  but  excellent  article 
"  On  Inflammation  of  the  Medullary  Membrane  after  Amputa- 
tion." *  Dr.  Carswell  has  given  an  excellent  picture  representing 
suppuration  in  the  medullary  tissue  of  the  femur.6  Cruvcilliicr 
says,  "  The  phlebitis  of  the  bones  is  one  of  the  most  frequent 
causes  of  visceral  abscesses,  following  wounds  or  surgical  operation* 
in  which  the  bones  are  involved." e  He  here,  beyond  a  doubt, 
refers  to  the  disease  now  called  osteo-myelitis.  In  1844.  Neiaton 
<■.:'.  .  ln'irf  account  of  the  mom  ffisetMi  following clowft  fbe 
memoir  of  Reynaud.1  He  used  the  term  o*te<>-mytUti*.  Dr.  Jul** 
Roux  says  that  Neiaton  devised  this  term  in  1884.8  It  has,  there- 
fore, been  a  long  time  in  use  (thirty-four  years),  although  it  is  the 
modern  designation  of  a  disease  which  is  yet  but  little  understood. 
In  1849,  Mr.  Stanley  wrote  about  it  in  a  very  interesting  way. 
under  the  title  of  "Suppuration  in  Bone."8  In  1865,  a  lengthy 
memoir  on  "The  Osteo-myelitis  of  the  Amputated,"  written  by 
Dr.  T.  Vallette,  a  French  military  surgeon,  was  published  at  Paris." 
M.  Vallette  has  described  the  disease  as  he  saw  it  in  one  of  the 
large  military  hospitals  at  Constantinople  during  the  Crimean  War, 
especially  among  the  wounded  received  directly  after  the  battles 
of  Alma  and  Inkermann.     The  disease  appeared  in  an  acute  form, 

'  Prineiplei  ff  Military  Surgery,  pp.  100,  115.    Am.  «d. 

1  Elements  of  tleneral  ntirl  palholnpirnl  Anatomy,  p.  M4.    Edinburgh,  IMS. 

*  Afchitci  Gentr'ilrn  dt  Mtditini-,  t.  xxvl.  p.  161  it  it<j. 

*  London  Mtdical  Cotetle,  vol.  xiii.  p.  180  el  itq. 

*  lUattmlioni  «/  the  Elementary  Forms  of  Dissast,  fktctonlm  rill.  pUt*  S.     4t0, 
18-13. 

0  Anatomie  Pathologiqut  rfu  Corpi  Uumain,  t.  i.  ltv.  xi.  p.  10. 

1  Element  de  Pntkoloyit  Otirurgicalc,  I.  i.  p.  M)&  el  tea. 
»  Mrmoires  dt  V  Aeadtmie  Imperial*  de  Medeeine,  t.  xxlv.  p.  55J. 

*  A  Trentiii  em  Kstaus  cf  tks  Hone*,  p.  4S  It  seo.    Am.  ml. 
l°  Rtcutil  rfu  Mfmrirei  eU  Mtd.  it  ric  Chirura.  Atilitniret.     186S,  3d  wr.,  t  xri. 
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and  proved  very  fata!.  In  a  work  published  in  1859,1  Chassaignac 
has  devoted  about  thirty-one  pages  to  an  excellent  discussion  of 
osteo-mvclitis  occurring  spontaneously,  in  which  he  has  given  an 
account  of  four  cases  of  the  disease  in  this  form,  observed  by  him- 
self. In  1860,  a  long  and  very  interesting  memoir  on  osteo-myelitis 
was  presented  to  the  Academy  of  Medicine  at  Paris  by  Dr.  Jules 
Ronx.*  M.  Ronx  had  charge  of  the  naval  hospital  of  St.  Mandrier 
at  Toulon  in  1x50,  wherein  ho  received  about  two  thousand  patients 
who  had  been  wonnded  in  the  battles  fought  during  the  Italian 
campaign  of  that  year.  He  saw  und  described  the  disease  under 
its  chronic  conditions,  that  is.  after  it  had  existed  a  considerable 
length  of  time.  M.  Rou.\'s  memoir  excited  much  attention  among 
the  members  of  the  Academy,  and  caused  osteo-myelitis  to  be  the 
subject  of  discussion  at  two  successive  sittings  of  that  body.  This 
disease  was  also  made  the  theme  of  a  letter  to  the  President  of  the 
Academy  by  M.  Legoueit,'  and  the  text  of  an  elaborate  discourse 
by  Baron  II.  Larrey,4  the  distinguished  aurgeon-in -chief  of  the 
French  army  in  Italy  in  18f>9.  The  most  recent  systematic  treatise 
on  surgery,  of  English  origin,  contains  an  account  of  osteo-myelitis, 
but  it  is  very  meagre  and  unsatisfactory.6  Mr.  Longmore  read  a 
very  valuable  paper  on  this  disease  before  the  Royal  Medical  and 
Chirurgical  Society,  February  28,  1865,  an  abstract  of  which  was 
published  in  the  "  Medical  Times  and  Gazette,"  March  11,  1865.6 
He  refers  to  the  observations  of  Drs.  T.  Vallette  and  Jules  Roux, 
and  the  discourse  of  Baron  Larrey,  and  also  makes  mention  of 
certain  practical  considerations,  which  have  occurred  to  him,  with 
regard  to  the  treatment  of  the  disease  in  its  chronic  forms.  Piro- 
gofT,  the  illustrious  military  surgeon  of  Russia,  briefly  treats  of 
osteo-myelitis  in  his  valuable  work  entitled  "  Outlines  of  General 
Military  Surgery,"  7  in  the  chapter  on  "  Wounds  and  Compound 
Fractures  of  the  Bones  of  the  Pelvis  and  Extremities."  We  shall 
tike  occasion  to  refer  frequently  to  this  eminent  authority.  Dr. 
H.  Allen,"  U.  S.  Army,    has   recently  published  an  interesting 

I   Trmte pratbfu*  it  la  Sujipuratic*  eliu  Drainage  Ckimrgical,  I.  i.  p.  467  rl  $*].      Pari*, 
IBM. 
>  .VoMivi  it  tAtoAtmit  Imptrialr  it  Meiieat,  U  xxiv.  p.  537  et tq, 
I  Jim&tliit  it  t.laulcmic  fmptrialm  J*  Atrtlicint,  L  xxv.  pp.  587,  58ft,  589. 

*  Op.  «/.,  p.  Ufa  II  tea. 

*  A  Sft/im  of  Surftrt/,  Theoretical  and  Practical,  in,  Treatittt,  bv  v»rioa»  authur*.    Edlttd, 
by  T-  Holm**,  M.  A.,  Cantab.,  vol.  fit.  p.  028.     London,  1882. 

*  Vid*  American  Jmirnn]  Altdicnl  Science;  July,  18B6,  p.  S30  el  uj. 
I  Vol.  U.     LaiptU,  1883. 

I  V  ul«  American  Journal  MeJical  Sciences,  January,  1885,  p.  SO  et  K  >. 
Th*  wrilar  h*»  not  aimed  no  much  lo  proimt  ■  complete  bibliography  of  the  subject,  u 
I*  thaw  that  oatao-mycliti*  it  not  a  newfangled  notion.     Indeed,  the  tlmo  »t  till  disposal, 
II 
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article  on  the  pathological  anatomy  of  this  disease,  founded 
twenty-three  autopsies.  This  paper  is,  however,  singularly  defec- 
tive in  an  important  matter,  namely,  the  description  of  the  lesion* 
themselves  which  the  marrow  presented,  from  neglecting  too  often  to 
give  the  cliaracteristic  alterations  in  appearance  ujx>n  which  bis 
own  conclusions  have  been  formed.  In  most  of  his  cases  it  is  im- 
possible for  the  reader  to  decide,  for  himself,  from  the  description 
given,  w holier  inflammation  of  the  marrow  was  present  or  not ;  and 
it  is  not  improbable  that  in  some  of  them  a  physiological  condition 
was  mistaken  for  a  morbid  state  of  the  marrow.  Thus,  the  value  of 
this  article  is  seriously  impaired,  and  we  are  prevented  from  referr- 
ing to  it  as  often  as  we  might  wish.  Hut  the  observations  of  many 
writers,  besides  those  mentioned  above,  will  also  be  quoted  in  the 
sequel. 

It  is  only  within  the  last  twelve  or  fifteen  years,  however, 
osteo-myelitis  has  fairly  begun  to  attract  the  attention  among 
geons  which  it  really  deserves.  To  tliis  consummation  the  writin 
of  Drs.  Vollette,  Chassaignac,  Jules  Rous,  Virchow,  Demme,  and 
Pirogoff,  together  with  the  protracted  discussion  of  the  subject  in 
the  Academy  of  Medicine  at  Paris,  already  mentioned,  have  largely 
contributed.  Among  American  surgeons  the  experience  of  the 
late  War  of  the  Rebellion  has  exerted  a  strong  influence  in  the  sam* 
direction.  Still,  the  systematic  treatises  on  surgery  in  general  use 
contain  either  no  account  whatever,  or  only  a  very  meagre  one, 
this  important  disease.  But  this  circumstance  can  scarcely  be  con- 
sidered as  a  matter  of  surprise. 

Phytiohgical  Anatomy  of  the  Marrow.  —  A  clear  understanding 
A  knowi^to  °f  tne  extent,  appearance,  and  structure  of  the  healthy 
w'hin~^  marrow  is  necessary,  in  order  to  be  able  to  recognize 
*■■*•  with  certainty  when  it  is  diseased,  and  to  comprehend 

the  nature  and  importance  of  its  pathological  lesions.  Ho  apology 
is,  therefore,  necessary  for  introducing  in  this  place  a  brief 
account  of  its  physiological  anatomy. 

The  medullary  tissue  is  abundant  in  quantity,  and  extensive  in 
distribution.     It  fills   the   medullary  tubes  of  the  long  bones,  the 
cancclli  of  their  epiphyses,  the  larger  Haversian  canals  of  their  com< 
pact  tissue,  the  spongy  structure  of  the  short  bones,  and  the 
ullary  spaces  in  general,  throughout  the  whole  osseous   bji 


com- 
stem. 


•ml  the  facilities  at  hi*  command,  would  not  permit  him  to  exhaust  tha  littrature  of  the 
subject.  If  he  wished  to  do  it  Moreover,  die  foregoing  reference*  are  quite  sufficient  far 
bit  present  purpose. 
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Ar*  modi, 
ftt-  lu  <olor 

in  cjrutQ 


I  li  fail  II  In 
marrow  r»d. 


Adnlt  au- 
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low  lo  ibe 

IOO|;bODM 


It  is  found  in  all  the  bones  of  the  body  (Robin)  ; '  hoth  those  that 
•re  large  ami  those  that  are  small  in  size,  and  those  that  M*m>*«. 

i  it  i  i         •  i  i      «»toio«U 

are  regular  and  those  that  are  irregular  in  shape.  It  botm. 
is  found  not  only  in  their  cancellous  structure  and  medullary 
spaces,  properly  so  called,  but  it  extends  from  their  interior  through 
the  vascular  canals  as  far  as  the  periosteum,  so  that  on  tearing 
away  one  of  tlio  vessels  from  a  vascular  canal,  it  is  seen  to  be  sur- 
rounded by  a  small  quantity  of  marrow,  represented  by  medullary 
cells  and  a  little  amorphous  matter.     (Robin.) 

The  healthy  marrow  varies  considerably  in  color,  in  certain  of 
the  bones,  according  to  the  age  of  the  subject ;  but,  in 
the  other  bones,  it  remains  unchanged  at  all  the  periods 
of  life.  During  infancy  it  has  a  red  color  in  all  the  bones, 
and  is  commonly  designated  as  foetal  marrow.  During 
the  adult  period,  however,  it  presents  a  yellowish  or  pale- 
yellow  hue,  instead  of  the  red  color  of  infancy,  in  the 
shafts  of  the  long  bones,  as,  for  example,  the  femur,  the 
tihia,  the  fibula,  the  humerus,  the  radius,  and  the  ulna ; 
while  in  the-  short,  the  flat,  and  tlio  irregularly  shaped  bones,  it 
still  maintains  the  red  color  of  the  foetal  marrow.  This  yellow 
color  of  thn  medullary  tissue,  in  the  bones  above  mentioned,  during 
the  adult  period  of  life,  is  occasioned  by  the  presence  of  fat  in  it. 
I'nder  such  circumstances,  the  relative  quantity  or  proportion  of 
this  material  is  always  very  large,  and  is  generally  stated   r«iiow  m«- 

•  •  •  -t^i  'i    *  n  row  rich  in 

as  amoantang  tomnety-six  per  cent.  I  he  oil  is  not  tree,  u<mcki. 
but  contained  in  delicate  microscopic  cells,  known  as  fat  vesicles. 
The  marrow,  in  alt  tho  bones  except  the  long  ones,  is  naturally 
red  at  the  adult  period  of  life,  and  it  contains  either  no  rat  what- 
ever, or  only  a  small  quantity  of  it.  Thus  much  with  regard  to 
color. 

In  respect  to  coruinUnce,  the  medullary  tissue  is,  when  healthy, 
always  very  soft.  The  reader's  attention  is  here  espe-  „,,  DOTMl. 
cially  called  to  this  point,  because  we  shall  find  in  the  " wrT  ton- 
sequel,  that  the  marrow  not  unfrequently  becomes  toughened  and 
indurated  (hepatized  or  earnified)  when  subjected  to  in-  rj««>me«in. 
flammatorv  change,  and  that  we  can  recognize  the  pres-  itiuiTm*' 
encc  of  the  inflammatory  process  in  this  tissue  quite  as  "aI1 
well  by  its  increased  consistence  as  by  its  altered  color. 

When  examined  with  the  microscope,  the  medullary  tissue  is 
found  to  be  composed,  1st,  of  medullary  cells,  which  are  Mijro^npfcj. 
its  fundamental  element;    2d,  of  an  intercellular  sub-  •'•"■t- 

Vid«  Amtricam  Journal  MoXcal  Scitnctt,  October,  1885,  p.  498. 
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stance,  amorphous,  homogeneous,  and  semi-transparent  in  appear- 
ance, which  is  interposed  between  the  microscopic  marrow-cell* ; 
8d,  of  capillary  blood-vessels ;  4tb,  of  nerves  accompanying  the 
vessels;  and  5th,  of  delicate  fibres  of  connective  tiaSH  h  are 

found  only  in  certain  situations,  such  as  the  shafts  of  the  Jang 
bones,  and  the  largest  medullary  spaces  of  the  spongy  ti»oe. 
Their  UftaeOOOj  however,  is  not  constant. 

The  red  or  foetal  marrow  owes  its  color,  for  the  most  part,  to 
Oumotum  being  composed  chiefly  of  medullary  cells,  with  some  ves- 
ted actor,  st-ls  and  a  small  quantity  of  amorphous  matter.  Trie 
medullary  cells  which  seem  to  form  with  the  vessels  about  eiglit 
tenths  of  the  whole  tissue,  do  not  appear  to  contain  any  drops  cf 
oil  in  their  interior.     (Robin.) 

The  yellow  marrow,  as  already  stated,  owes  its  color  to  the  pres- 
e»u-  oruu  ence  of  a  great  quantity  of  fat  vesicles.  They  are,  how. 
«io°r"  ever,  not  arranged  in  lobules,  separated  one  from  anouci 

by  partitions  formed  from  fibres  of  connective  tissue,  as  in  the  tela 
adiposa,  and  hence  the  fat  vesicles  of  the  marrow  are  more  easily 
ruptured  than  those  of  the  adipose  tissue. 

Besides  these  two  varieties  of  healthy  marrow,  a  third  is  some- 
times met  with,  especially  in  dropsical  and  badly  nourished  suh. 


•  or**  jects.1     It  is  the  gelatiniform  marrow.     It  can,  perhaps, 
hardly  be  called,  with  propriety,  a  perfectly  healthy  con- 


dition of  the  medullary  tissue.  It  owes  its  peculiar  jelly-like 
appearance  to  the  fact  that,  in  it,  the  medullary  cells  are  relativelv 
diminished  in  quantity,  and  separated  one  from  another  by  a  large 
amount  of  semi-transparent,  homogeneous  substance,  having  a 
gelatiniform  aspect.  In  respect  to  color,  this  kind  of  marrow  is 
sometimes  gray,  and  sometimes  it  has  a  semi-transparent  vaDowisl 
hue.  The  gray  color  depends  upon  the  absence  of  fat,  and  the 
yellowish  appearance  upon  its  presence.     (Robin.) 

The  medullary  limit  i*  very  vaieular,  much  more  to  than  tht 
kmegf  periott/ium.  Its  capillary  vessels  are  arranged  in  meshes 
Woodman*  having  about,  three  or  four  times  the  diameter  of  the  ves- 
*•'•"  sels  themselves.     The  meshes  are  nearly  of  equal  dimen- 

sions in  all  directions,  and  are  polygonal,  with  rounded  angles. 
They  are  most  readily  seen,  in  injected  specimens,  by  washing 
away  the  marrow  with  a  current  of  water,  when  they  are  found 

*  "  Thn  txniM  of  ■  dropsical  subject  are  always  the  least  greasy  and  best  adapted  for 
skeietoui."     Vide  llolitcn'n  flumnn  Otitobgy,  p.  9.  , 

Through  distinctions  founded  on  color.  M.  Robin  recogniies  three  rarwtie*  of  marrow, 
namely,  thn  rtd,  the  ytlknc,  and  Ibe  gilalini/orm.  These  varieties  are,  howov«r,n*t  uofre- 
qnently  found  to  bt  blended  tO(f»th»r.  •specially  the  Aral  two  of  Uiem 
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lying  against  the  osseous  tissue.  This  has  caused  it  to  be  said  that 
the  meshes  are  much  more  numerous  in  contact  with  the  hone  than 
elsewhere.  The  must  delicate  capillaries,  found  in  the  marrow, 
arc  larger  than  the  ultimate  capillaries  of  the  periosteum,  aud  of 
the  osseous  tissue.     (Robin.)  l 

Again :  all  the  medullary  vessels,  both  those  of  the  apophysis 
and  diaphysis,  and  the  vessels  of  the  compact  substance,  TbtTtlttir 
communicate  in  various  ways,  Ho  that  the  vascular  system  toMeuI,M- 
forms  one  continuous  whole  throughout  the  entire  hone,  and  the 
blood  is  enabled,  possibly,  to  flow  from  any  one  part  to  all  the 
others.  Bichat  accordingly  found  the  marrow  very  well  injected 
in  an  injected  tibia,  the  nutrient  arteries  of  which  were  obliterated. 
I^K  "Dicker.)9 

The  medullary  tissue  does  not  constitute  an  internal  periosteum. 
There    is  no  internal  periosteum  ;  no  layer   of  fibrous  No  maia^. 
tissue  on  the  interior  of  the  bones,  enveloping  the  marrow  u""n 
and  designed  to  separate  it  from  the  osseous  tissue  ;  but  the  mar- 
row  Qea  in  immediate   contact  with  the  bony  substance  itself. 
(Robin.)  8 

The  fibrous  element  of  the  marrow  is  scanty  in  quantity,  and 
found  only  in  the  medullary  canals  of  the  long  hones,  and  Th,mmnow 
in  the  largest  medullary  spaces  of  the  cancellous  tissue.  ft""i^! 
Its  fibres  are  remarkably  fine  and  delicate.  They  aro 
generally  isolated,  and  cross  each  other  in  all  directions,  constituting 
a  net-work.  Noxt  to  the  substance  of  the  bone  they  lie  closer  to 
each  other  than  elsewhere,  without,  however,  forming  layers  or 
bundles,  or  an  internal  periosteum.  Here  and  there,  in  the  marrow  * 
.  these  fibres  are  arranged  in  loose  wavy  bundles,  which  are 
but.  slightly  pressed  aguinst  each  other.     (Robin.) 

The  medulla  is  developed  subsequent  to  the  osseous  tissue,  for, 
at  one  tint'    in  fujtal  life,  the  latter  is  entirely  compact,  even  in  the 
long  bones.     Afterwards,  however,  medullary  spaces  and  cavities 
are  produced  by  the  transformation  of  osseous  into  medullary  tissue. 
A*  osseous  tissue  is  formed  out  of  periosteum  and  carti-  o««utj» 
lage,  so  marrow  is  formed  from  osseous  tissue,  and  the  i^Sm?1 
development  of  a  bone  consists  not  merely  in  the  forma-  5^^,"' 
tion  of  osseous  tissue,  but  it  presupposes  that  the  series  of  f<"™lL 

k transformation  goes  beyond  the  stage  of  bone,  and  that  medullary 
1  ViO«  American  Jounutf  .Hnlieai  Science*,  October,  1866,  p.  489. 

*  MUraicapical  Anatomy,  p.  ISC.     London.  HiiO. 

*  Vide  American  Jvurnal  Medical  Science*.  October,  1860,  p.  499. 

All  the  recent  lnvwii|t»iun  coincide  witli  M.  Robin  la  this  statement.  The  idea  of  an 
latarnal  periotUura  appear*  to  have  liven  purely  theoretical,  ami  fouuut-d  upon  a  •uppotad 
•aaUegjr  between  tba  wants  of  th«  exterior  and  the  interior  aurface  of  a  long  bona. 


riinuin.  hut 
j  ronnfto- 
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covsntnxtsom. 


Thru,  the  ■nhilWj 


tisane  it  produced.     (Virebosr.)  * 

tamUt  rt  rl  as  supplemental  to  the  o—eoiu  ussae. 

The  medullary  tissue  is  continuous  throughout  the  interior  at 
"""*  •"•-  an  adult  bone.  The  eancelli  and  tbe  medullary  apace* 
•aaMtoMf.  do  not  consist  of  shut  sacs,  bat  they  communicate  freer/ 
with  each  other.  It  is  by  means  of  this  continuity  of  tbe  manor 
that  inflammation  is  enabled,  in  some  cases,  to  spread  through  it 
with  very  great  rapidity. 

Among  tbe  most  striking  and  important  anatomical  facts  relating 
to  the  healthy  marrow  are  its  as/ham.  its  ratcularitg,  t\A 
its  richnen  in  medullary  crib.     Its  softness  exposes  it  to 
injury  both  in  the  nature  of  concussion  and  contusion  from  >  iulrnce 
applied  suddenly  to  the  bone  which  contains  it ;  and  if  its  vascularity 
and  richness  in  cells  render  it  liable  to  become  inflamed,  when  in- 
jured, thev  also  afford  the  means  of  readily  repairing  the  conse- 
quences of  most  of  the  traumatic  lesions  to  which  it  is  exposed,  la 
vascularity  and  richness  in  cell-formations  also  cause  the  inflam- 
matory process  to  run  a  very  rapid  and  destructive  coarse  in  it 
(with  suppurations),  especially  destructive  in  unhealthy  subjects  or 
under  unfavorable  circumstances  as  to  hygiene  and  treatment. 

Clinical  experience,  especially  in  military  surgery,  lias  taught 
o«*iihm«    v*  precisely   what  might  be  inferred  from   the   normal 
1    structure  and  distribution  of  the  medullary  tissue,  to  wit, 
that  the  development  of  osteomyelitis  is  not  confined  pa 


mvn    llT-r 

MtkoaM. 


the  medullar}-  tubes  of  the  long  bones,  such  as  the  femur,  tibia, 
fibula,  radius,  and  ulna  ;  for  it  has  been  met  with  in  the  diploe  of 
the  cranium,  in  the  mastoid  cells,  in  the  lower  jaw,  in  the  ster- 
num, the  rib*  and  the  bodies  of  tho  vertebra*,  in  the  spongy 
epiphyses  of  the  femur  and  tibia,  and  in  the  bones  of  the  tarsus 
There  is  also  no  good  reason  why  it  may  not  hereafter  be  found  in 

1  Ltchtra  <m  Cdlular  Pathology,  p.  453.    Am.  ed. 

On  this  [mint  M.  Oilier  observes,  "Tin  external  layer  of  tbe  iinnim  In  miiliH  ahal  i1ilftisj.il 
io  structure  from  tboa*  mora  deeply  Mated ;  U  contain*  fewer  fat  vc*khn  and  more  of  the 
Ynriaty  of  polynucleatcd  imsrrow)  cell*,  to  which  Robin  ba»  glreu  the  name  of  mytlopUcu. 
It  la.  In  fact,  of  more  recent  fonnation  than  tbe  deeper  portion*  of  tbe  marrow,  and  we  arc 
thui  led  to  a  view  of  tbe  true  funtiiuu  of  tbif  substance  in  ila  normal  conditioa.  Aa  lb* 
bun*  I*  formed  directly  (torn  the  periosteum,  toe  marrow  I*  In  turn  funned  from  tba  inaer- 
moii  Invert  of  It*  ■urroundinK  bone,  whether  by  direct  proliferation  of  tbe  oatoo-plaslt,  di«- 
embarrasitd  from  their  calcareous  envelope  by  liquefaction  of  the  fundamental  (iDtarceUaiar) 
■ubatance  (Vircbow),  or  otberwiae,  cannot  at  present  be  positively  determined.    Tbe  fact 

<  .  !■•• " ■'.  aataUl  bedi  dkV  tlM  BlaTlllllnj  SSB  lQ  ,:<  IWI  at  Um  saSSBM  <><  ilu  bTIIW  laTSt 

of  bone,  not  by  a  detention  of  it*  oueous  envelope,  but  by  a  direct  proem*  of  transforma- 
tion, whereby  tbe  inner  layer*  of  bone  disappear  aa  others  are  added  exteriorly  by  develop- 
ment from  tbe  proliferating  or  o*tao-K«ae(ic  layer  of  the  pafkstnsS.*1  See  Tnrite  Exptri- 
mtnlat  <t  Clinfut  dt  la  Kcyrntratitm  Jti  Oi,  etc..  etc.,  par  L.  Oilier,  Chirurnirn-en-cbef  da 
1'ftfttelDieu  de  Lyon,  chapter  second,  vol.  i.  Parie,  1867.  8oe  al»o  .imen'cam  Journal 
Medical  fcVintew,  January,  1868.  p.  H7. 
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most  of  the  bones  not  enumerated  above,  since  it  is  believed  that 
the  medullary  tissue  enters,  to  some  extent  at  least,  into  the  com- 
position of  every  hone  in  the  body.     (Robin.) 

It  is  only  of  late  years,  and  since  the  uid  o(  the  microscope  has 
been  secured  in  prosecuting  the  study  of  histology,  both  ,„  lBipop. 
healthy  and  morbid,  that  the  importance  of  the  medullary  £°™rb,"'.r*~ 
tissue  to  the  well-being  of  the  bones  has  been  recognized  iSmn*oai- 
with  sufficient  clearness  and  accuracy.  Formerly  the  marrow  in 
the  canals  of  the  long  bones  appears  to  have  been  looked  upon  as 
an  oily  substance,  analogous  in  every  respect  to  the  subcutaneous 
adipose  tissue,  and,  like  it,  a  matter  of  quite  secondary  importance 
so  far  as  the  pathological  processes  in  the  bones  are  concerned. 

Varietits  of  O»tto-myel'dis.  —  The  clinical  history  of  this  disease 
exhibits  a  wide  variety  with  respect  to  the  intensity  and  duration 
•1  \-\  laved  by  its  evolution  in  different  subjects.  In  some  cases  its 
activity  is  very  great,  and  it  runs  through  its  whole  course  in  a 
few  days,  while  in  other  cases  its  progress  is  sluggish  and  obscure, 
requiring,  not  unfroquently,  many  weeks  and  oven  months  to  obtain 
a  full  development.  Inflammation  of  the  medullary  tissue  of  bone 
may,  on  the  one  hand,  be  ranked  among  the  most  rapidly  destruc- 
tive of  all  the  inflamnid'i  •■  'lisorders  with  which  we  are  j.,,, 
acquainted,  while,  on  the  other  hand,  it  claims  affinity  ^"Jl"*1^ 
with  those  that  have  an  exceedingly  slow  career.  There  cb™oU:- 
are  but  few  parenchymatous  inflammations  which  destroy  life  more 
speedily  than  acute  suppurative  osteo-uiyelitis  sometimes  does,  and 
there  are  none  which  are  slower  in  their  progress  than  chronic 
abscess  of  bone.  For  the  purposes  of  clinical  study  and  descrip- 
tion, and  likewise  for  a  lucid  exposition  of  the  facts  upon  which  its 
treatment  is  based,  it  will  be  found  convenient  to  recognize,  at 
least,  two  varieties  of  osteo-myelitis,  namely,  the  acute  and  the 
chronic  ;  and  accordingly  the  discussion  of  the  cases  of  this  disease 
in  the  coming  pages  will  be  conducted  on  the  basis  of  its  having  an 
acute  and  a  chronic  form.  But,  at  the  same  time,  it  should  not  be 
forgotten  that  this  classification,  although  it  is  founded  upon  differ- 
ences which  actually  exist  in  nature,  is,  in  reality,  artificial  ;  that 
the  Clues  of  this  disease,  when  systematically  compared  with  each 
other  in  respect  to  their  severity  and  duration,  form  a  graduated 
series,  represented  at  one  end  of  the  scale  by  the  most  acute,  und, 
at  the  other  end.  by  the  most  chronic  type  ;  that  in  the  middle  of 
this  descending  series  it  may  be  difficult  to  say  whether  some  of 
the  cases  properly  belong  to  the  acute  or  to  the  chronic  class ; 


■nd,  in  short,  that  the  inflammatory  process  in  its  essence,  or,  in 
other  words,  the  histological  transformations  which  may  be  pro- 
duced by  inflammatory  irritation,  are  the  same  in  both  varieties, 
■o  far  as  tho  medullary  tissue  is  concerned.1 


The  following  cose,  which  occurred  in  tho  author's  practice, 
presents  a  good  example  of  acute  inflammation  of  the  medullar/ 
tissue,  following  amputation,  as  it  appeared  among  the  inmates 
of  our  army  hospitals,  during  the  War  of  the  Rebellion. 

Case  I.  Suppurative  Oiteo-myelitii  (acute)  following  Primary  Am- 
putation of  Left  Thigh  for  Gunshot  Injury ;  Death,  Thirty  Day*  after 
the  Operation,  from  Pytrmia. —  Private  Henry  Stubblebine,  Co.  C,  9<th 
Perm.  Vols,  aged  20,  and  of  sound  constitution,  was  brought  to  tie 
Stanton  U.  S.  Army  General  Hospital,  May  8th,  1868.  lie  had  been 
wounded  in  the  battle  near  Fredericksburg,  Vju,  Ave  days  prertoutlj 
(May  3),  and,  on  that  account,  had  suffered  primary  amputation  of  lit 
left  thigh,  at  the  lower  third,  by  the  circular  method. 

When  he  came  to  the  hospital,  his  general  condition  was  good  -,  a 
water  dressing  wan  applied  to  the  stump,  and,  his  bowels  being  consti- 
pated, a  dose  of  ol.  ricini  was  administered. 

May  11. —  Oozing  of  blood  from  the  stump  was  observed-  It  wai 
now  remembered  that  the  stump  had  appeared  to  be  swelled  or  dis- 
tended ever  since  he  was  admitted  to  the  hospital.  The  stump  was 
then  opened,  and  a  quantity  of  coagulated  blood,  with  which  it  was 
found  to  be  filled,  was  removed.  It  was  also  left  open  to  heal  from  the 
bottom  by  granulation,  and  to  prevent  any  possible  accumulation  of  pas 
in  its  interior.  t 

May  15.  —  Suppuration  free  and  laudable  in  quality ;  granulation* 
healthy  ;  the  stump  is  also  contracting.    He  continued  to  do  well  until  — 

May  27.  —  He  has  passed  a  restless  night,  and  compluins  of  having  a 
good  deal  of  dull  pain  in  the  stump,  which  he  refers  to  the  bone  ;  but 
he  has  no  febrile  symptoms  ;  ordered  morphias  sulph.  in  full  doses,  to 
allay  the  pain  and  induce  sleep. 

May  28.  —  The  pain  continues,  but  it  is  more  severe;  pulse  quick 
and  frequent ;  skin  hot  and  dry ;  some  pus  is  seen  to  be  oozing  from 
the  marrow  at  the  sawn  end  of  the  bone  in  the  stump,  and  otrteo-myel- 
itis  is  diagnosticated;  stump  swelled;  flow  of  pus  from  it  diminished; 
prescribed  potass,  iodid.    •)!.  dissolved  in   aqua  camphors;  f.    si*.,  • 

*  Beside*  the  term*  acute  and  chrome,  th«  wordi  diffau  and  esreaman  ibed  are  not  utifre- 
quently  employed  by  writers  to  designate  certain  form*  of  oilco-inyelltla.  When  the  word 
iliffuu.  i»  uteri  in  Hit*  connection,  it  it  Kcnrrnly  nieaul  that  Ike  disease  exhibit*  a  strong 
tendency  u>  spread,  or  that  it  pervade*  a  large  (Stent  of  bono:  when  tbe  term  rirtwaucnW 
it  employed,  it  denote*  that  the  disease  is  localized  or  restricted  in  it*  operation*  to  a  cir- 
cumscribed area  of  bone.  Acute  otteo-myeliti*  may  be  either  Jiftut  or  circaataeWfaf  in 
character ;  bat  the  chronic  variety  of  thia  disease  ia  jouarally  n'mtaaacrtterf  ut  it*  operatic**. 
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table-spoonful  to  be  taken  every  four  hours,  together  with  alcoholic 
stimulants.     In  the  afternoon  lie  had  a  chill. 

May  29.  —  He  was  slightly  delirious ;  had  rigors  and  hot  flushings 
occurring  at  irregular  intervals;  was  rapidly  becoming  debilitated; 
same  treatment  to  be  continued. 

May  SO.  —  Delirium  increased ;  skin  yellow  ;  pulse  one  hundred  and 
thirty,  and  very  feeble;  he  continued  in  about  the  same  condition,  hut 
upon  the  whole  rather  failing  until  his  death,  which  occurred  June  2, 
thirty  days  subsequent  to  the  amputation. 

The  stump  was  examined  after  death.  A  number  of  small  abscesses 
were  found  in  the  muscular  tissue  of  it.  Pus  was  also  fouud  in  the 
medullary  canal  of  thu  femur,  forming  numerous  little  collections,  which 
varied  in  size  from  n  mustard-seed  to  a  pea.  The  medullary  tissue 
lying  between  these  little  abscesses  was  firmer  or  more  consistent  than 
natural,  and  had  a  dark-red  color.  The  internal  organs  were  not  ex- 
amined, because  his  friends  were  wailing  impatiently  to  remove  his 
body  from  the  hospital. 

It  is,  however,  very  probable  that  secondary  visceral  abscesses  would 
have  been  found  if  the  internal  organs  had  been  examined ;  for  such 
accumulations  of  pus  in  certain  of  the  viscera,  especially  the  lungs  and 
the  liver,  are  very  frequently  met  with  in  this  class  of  cases. 

CommtnU.  —  This  case  affords  a  strongly  marked  example  of 
acute  inflammation  of  the  medullary  tissue  occurring  in  the  bone  of 
a  thigh-stump.  Its  more  important  features  are  embraced  in  the 
following  points.  A  healthy  young  man  of  twenty  years  suffered 
primary  amputation  of  his  thigh  for  gunshot  injuries.  Afterwards, 
be  appeared  to  do  tolerably  well  for  a  period  of  twenty-four  days. 
Then  symptoms  of  ostco-myelitis  suddenly  made  their  appearance, 
in  the  stump-bono.  The  first  of  these  symptoms,  in  the  srmPt«in»af 
order  of  sequence,  was  pain,  dull,  heavy,  and  aching  in  my\\v». 
character,  which  appeared  to  the  patient  to  be  located  in  the  bone, 
t  was  severe  enough  to  make  him  restless,  and  to  deprive  him  of 
f  <■]>.  On  the  next  day  this  pain  was  more  severe,  and  he  had,  in 
dition  to  it,  much  constitutional  disturbance  in  the  shape  of  irri- 
tative fever.  The  stump  also  became  swelled,  and  the  flow  of  pus 
it  diminished  in  quantity,  and  altered  in  quality  ;  which  tended 
iu-  that  the  soft  parts  external  to  the  bone  sympathized  with 
the  inflammatory  mischief  which  had  been  lighted  up  in  the  mar- 
row, or,  speaking  more  exactly,  that  the  inflammatory  process  had 
spread  from  the  medullary  tissue  to  the  muscular  and  areolar  struc- 
tures of  the  stump.  Pus  was  also  seen  exuding  from  the  d^o.^,, 
marrow  at  the  sawn  end  of  the  bona  in  the  stump  ;  and  •/"•j*""*- 
this  occurrence  fully  confirmed  the  diagnosis,  as  to  the  presence  of 


S 

ad 


liOli  PATHOLOGICAL    ANATOMY. 

osteo-myclitis.  which,  aside  from  it,  might  have  been  deemed  some- 
what problematical  by  nianv  surgeons.  In  the  afternoon  he  bad  a 
chill. 

On  the  next  day  (the  third  after  the  ndvent  of  the  symptoms 
pertaining  to  acute  inflammation  of  the  medullary  tissue),  liMComli- 
tion  was  worse  in  every  re»j>ect.  He  was  beginning  to  be  deliri- 
ous, and  his  strength  was  failing  rajjidly.  He  also  had  rigon 
tymptmmof  alternating  witli  hot  flushings,  and  occurring  at  irregular 
w"nilfc"  intervals.  These  latter  symptoms  belong  to  pyaemia,  and 
serve  to  mark  the  time  of  its  development.  On  the  next  day 
fourth),  he  was  still  more  delirious,  and  still  more  debilitated.  Hi* 
skin  had  now  assumed  a  yellowish  hue,  and  the  symptoms  of  pjz* 
in i;>  v,  on  still  more  strongly  marked.  Afterwards,  he  contimi<->] 
to  sink,  and  died  of  pyaemia  on  the  seventh  day  subsequent  to  the 
first  appearance  of  the  symptoms  of  acute  osteo-myclitis. 

The  diagnosis  of  suppurative  osteo-myelitis  in  an  acute  formwtf 
rminimtf  VL'|*'fi'->J  on  examining  the  stump  after  death.  On  split- 
mkUmJ-  ting  tlie  bone  lengthwise  with  a  saw,  it  was  found  that 
the  medullary  tissue  had  undergone  important  changes  in  its  ap- 
pearance and  condition.  In  place  of  the  yellow  hue  and  soft  con- 
sistence, which  normally  belong  to  the  marrow  in  the  great  canal 
of  the  femur,  at  the  adult  period  of  life,  it  had  acquired  a  dark-red 
color  and  a  tolerably  firm  or  semi-carnified  consistence,  with  nu- 
merous small,  isolated  abscesses,  yellowish-white  in  color,  scattered 
through  its  substance. 

The  symptomatology,  as  well  as  the  morbid  anatomy,  presented 
by  this  case  is  very  instructive.  On  the  first  day  of  his  fatal  ill- 
ness the  leading  symptom  was  severe  pain  located  in  the  stump- 
bone  ;  on  the  second  day,  the  most  striking  symptoms  were  in- 
creased severity  of  the  bone-pain,  irritative  fever  of  a  high  grade, 
and  the  oozing  of  pus  from  the  marrow  at  the  sawn  end  of  the 
stump-bone.  These  symptoms  all  belonged  directly  to  acute  sup- 
purative inflammation  of  the  medullary  tissue,  and  to  that  alone. 
On  the  third  day,  however,  rigors  occurring  at  irregular  intervals, 
prostration  of  strength  and  delirium  also  became  prominent  symp- 
toms. On  the  fourth  day,  his  skin  assumed  a  jaundiced  hue,  and 
his  strength  diminished  rapidly.  These  symptoms,  especially  the 
rigors  occurring  at  irregular  intervals,  the  rapid  diminution  in 
strength,  and  the  icterode  complexion  belonged,  not  to  osteo-myel- 
itis, but  to  another  disease,  namely,  pyaemia.  The  correctness  of 
this  statement  is  proved  by  the. fact  that  pysenut,  attended  by  these 
symptoms,  is  not  unfrequently  met  with  when  no  inflammation  of 
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the  medullary  tissue  whatever  i*  present,  and    by  the  converse 

fact  that  acute  osteomyelitis  oftentimes   runs  its  course   oiuo- 
•  i  ill  •  a  n.i..iii|«  trt~ 

without  the  development  n  this  group  of  symptoms.  In  w^w- 
this  case,  then,  these  symptoms  denoted  that  pyaemia  su-  «■*•• 
pcrrcned  upon  suppurative  inflammation  of  the  medullary  tissue  in 
the  stump-bone,  and  they  also  indicated  the  precise  time  of  such 
supervention.  This  patient,  got.  first  osteo-myelitis,  and  afterwards 
py.vmij.  His  death  was  not  directly  occasioned  by  the  osteo-my- 
elitis, but  by  the  pyxmia.  Indeed,  it  is  inferred,  from  what  is 
known  to  have  hap|>t*ned  in  analogous  cases,  that  he  would  prob- 
ably have  recovered  from  the  osteo-myelitis,  but  for  the  superven- 
tion of  the  pya?mia. 

It  is  also  probable,  as  has  been  alrendy  stated,  that  if  an  exam- 
ination of  his  internal  organs  had  been  made  at  the  autopsy,  vis- 
ceral abscesses  would  have  been  discovered  in  the  lungs  or  liver, 
since  this  lesion  has  very  frequently  been  observed  in  the  cases 
•which  belong  to  this  category. 

The  next  case,  which  also  occurred  in  the  author's  practice,  like- 
wise affords  sin  example  of  acute  inflammation  of  the  medullary  tis- 
sue, suppurative  in  character,  and  followed  by  pya-mia  with  the 
so-called  metastatic  abscesses  in  the  lungs. 

Cask  II.  Primary  Amputation  of  Ijtft  Leg  for  Gunihot  Fracture  of 
AiJLle  ;  Sitfpitniticc  O&tco-mycliti*  {acute)  ;  Death  from  Pyaemia  Seven 
Day$  ajltr  tin  Operation. —  Private  Michael  Looncy,  Co.  B,  1st  Mass. 
Cavalry,  aged  23,  was  admitted  to  the  Stanton  U.  S.  Army  General 
Hospital.  June  4,  186-1,  from  the  field,  with  loss  of  his  left  leg  by  ampu- 
tation at  the  lower  third.  The  circular  method  had  been  employed.  He 
informed  us  that  he  had  sustained  a  gunshot  fracture  involving  the  left 
auklc-joint,  at  Old  Church,  Ya.,  May  31.  and  that  the  operation  was 
performed  on  the  next  day.  June  1.  He  also  informed  us  that  his  health 
was  not  good  at  the  time  of  operation. 

June  6.  —  Tho  patient  is  extremely  prostrated,  and  the  stump  I* 
sloughing.  Prescribed  alcoholic  stimulants,  nutrients,  and  disinfectants 
for  stump. 

June  8.  —  He  died  with  the  usual  symptoms  of  pyemia. 

Autopsy.  —  The  medullary  tissue  in  the  shaft  of  the  stiirnp-boiie 
(tibia)  contains  a  number  of  small  abscesses.  The  tissue  lying  be- 
tween the  abscesses  has  a  deep  red  color,  and  is  firmer  nnd  tougher 
than  natural.  There  are  teeeral  tecondary  abtctstu  in  the  lungs.  Tho 
uther  internal  organs  are  normal. 


Comment*. —  It  may  be  stated  here  that,  according  to  my  own 
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observations,  as  I  now  recollect  them,  tin-  so-called  metastatic  ab- 
scesses arc  found  oftenest  in  the  lungs,  next,  in  point  of 
frcqui -noy,  in  tin-  livor,  next  in  the  joint*,  nea 
spleen,  and  least  frequently  in  the  muscular  tissue.  The  kidneys, 
however,  in  very  rare  instances,  become  the  seat  of  this  patholog- 
ical IcsiiHi. 

As  already  intimated,  metastatic  abscesses  are  very  frequently 
»-     met  with  in  connection  with  acute  ostco-mvelitis :  and, 
mmmjm     in  such   eases,  pyasmia  also  is  generally  present.      1  hat 
■at*.  oj     i  ,    is,  however,  not  always  present  even  under  these 

circumstances;  for,  on  the  one  hand,  we  not  unfrequently  see 
cases  of  pv:rmi.i  which  prove  fatal,  and  metastatic  abscesses  an 
found  at  the  autopsy,  while,  on  the  other,  we  BO&Mtimee  meet  with 
abscesses  of  the  joints  and  of  the  muscles  which  appear  to  be  metas- 
tatic in  character  and  connected  with  osteo-myelitis,  but  are  not 
attended  by  pysemia,  or,  at  least,  are  not  attended  by  that  disease 
in  a  fatal  form. 

We  shull  find  in  the  sequel  that,  although  acute  oflteo-myclitis 
otiMv-mrfii.  anc^  pyaynia  are  frequently  associated  together  in  the  same 
SrtSJSr  subject,  the  relationship  is  neither  necessary  nor  constant ; 
t}*a,iM.        tj]at  n(Jl  0J1|V  (i(MJg  pyajnuj  occur  without   being  preceded 

or  accompanied  by  os tec-myelitis,  e ve n  in  cases  where  the  medul- 
lary tissue  has  been  wounded,  but  also  that  acute  osteo-nni  litis 
not  in)fiv>|iirri'Iy  runs  through  its  whole  course  without  becom 
associated  with  |<y.i.'iiiia  in  any  part  of  it.     Th  meat  has  b 

made  at  an  early  stage  of  the  discussion  for  the  purpose  of  a\ 
ing  a  misapprehension  concerning  the  connection  between  ec 
osteo-myclitis  and  pyaamin,  which  has  sometiHiei  occurred,'     'I 
much  in  the  way  of  illustrating  the  acuU  form  of  inflammation  of 
the  inedullarv  tissue. 


The  following  case,  which  also  occurred  in  the  author's  prae: ; 
affords  an  example  of  the  chronic  variety  of  o*ieo-myeUtit.     It  fol- 

I  after  a  gunshot   wound  of  the  thigh  with  fractui 
femur,  a  form  of  injury  which  is  frequently  met  with  in  the  prac- 
tice of  surgery  with  armies  engaged  in  active  operations. 

1  It  ha*  been  aaaortnl  br  «m'.  thai  acuta  o«e>>-m_T«liu»  i>  not  •  dWtinct  dlwax,  t.»t 
only  •  raritty  of  pyemia.  Thus,  Mr.  Longmurc  remarks, "  (baa  in  penning  Dr.  VaJI 
report*,  tbo  coiKlu'iun  can  icarvclr  he  avoi Jul  that  ibo  »o-c»ilfl  mI*o-i  I  l  Urjrr 

ounibtr  of  tbo  iimlaucc*  refVmd  to,  nut  harw  httn  truly  ca>ca  u(  pviemk  |»>»oo  lug  **  (•> 
'HO >■     Tbt  author  liai  alao  heanl  verbal  itatcnenta  of  i  it  mails  br 

nwdic*1  inca  of  protnineuct.    To  thii  doctrina.  bowrvar,  b«  <!>**  :  ' 

•j-wyalilia  rr«i|u«uili  baooair*  ooin|.Ua!<d  »;' 
roalitr,  dii'.inct  aiiccilooa,  and  hi  espctU  to  ftiBr  anbttaaOai- 
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Cask  III.  Gunshot  Fracture  of  Left  Femur ;  Bullet  lodged,  and  not 
extracted ;  Fracture  united  Jrrmly  in  Two  Months ;  Osteo-mgelitis  in  a 
Osronic  Form  supervened;  Profuse  Parenchymatous  fftmorrftag*  and 
Death  nearly  Fiire  Months  subsequent  to  Date,  of  Injury  ;  at  Autopsy  found 
Part  of  Bullet  lodged  in  Medullary  Canal,  and  the  Marrow  bright  red  in 
Color  and  carnified  ;  a  Istrge  Cavity  in  Soft  Parts  of  Thigh  next  to  Ftuuir 
JSBsd  with  BUrnd,  and  containing  Renutinder  of  Bullet,  which  had  been  split 
by  the  Bone  ;  Femoral  Vein  occluded  by  a  Thrombus  up  to  Mouth  of  Vena 
Profunda  :  this  Obstruction  produced  the  Fatal  Hemorrhage.  —  Private 
Tobias  Beaver,  Co.  C  57th  N.  C.  (Confederate),  aged  30,  and  of  sound 
constitution,  was  admitted  to  the  Stanton  U.  S.  Army  General  Hospital, 
Nov.  9,  1863,  from  the  field.  He  had  been  wounded  on  the  7th,  in  the 
battle  of  Rappahannock  Station,  Vn.,  by  n  minic  bull,  which  fractured 
the  left  femur  in  its  lower  third.  On  examining  the  limb,  it  was  found 
that  the  projectile  had  entered  at  the  inner  side  of  the  knee,  about  one 
and  a  half  inches  from  the  margin  of  the  patella;  that,  passing  upwards 
and  outwards,  it  fractured  the  femur,  seemingly  with  much  obliquity, 
five  or  six  inches  above  the  knee-joint,  and  then  lodged.  It  had  not 
been  extracted,  and  we  did  not  succeed  in  finding  its  locality.  There 
was  no  orifice  of  exit.  The  synovial  membrane  appeared  to  be  un- 
opened, although  the  bullet  had  passed  along  in  close  relation  with  it. 
The  thigh  was  considerably  swelled,  but  his  general  condition  was 
favorable. 

Treatment.  —  The  limb  was  placed  in  Ilodgen's  cradle  splint}  and 
extension  was  applied  by  means  of  a  weight  attached  to  the  leg  with 
long  strips  of  adhesive  plaster  and  a  small  rope,  which,  passing  through 
a  hole  made  at  a  suitable  height  in  an  upright  standard  fastened  to  the 
foot  of  Uie  bed,  held  the  weight  aforesaid  suspended  by  the  Hmigm,, ,p. 
side  of  the  standard,  and  enabled  it  to  draw  the  limb  con-  ?^  "'"nd' 
stantlr  toward  the  foot  of  the  bed,  with  an  amount  of  force  &»"""•• 
which  could  readily  be  modified,  as  circumstances  might  require,  by  in- 
creasing or  diminishing  the  weight.  Counter  extension  was  obtained 
by  raising  the  foot  of  the  bed  on  blocks,  whereby  the  surface  of  the  bed 
came  to  he  an  inclined  plane  sloping  downwards  towards  the  head. 
Thus,  the  patient  lying  in  the  bed  would  have  a  tendency  to  slide  down 
the  inclined  plane  towards  the  head,  which,  however,  being  counter- 
balanced by  the  weight  attached  to  his  leg  in  the  manner  above  men- 
tioned, and  suspended  at  the  foot  of  the  bed,  caused  the  two  principal 
fragments  of  the  broken  femur  to  be  drawn  in  opposite  directions,  ttd 
<u ted  their  fractured  extremities  from  overlapping  each  other  to 
the  detriment  of  the  patient.  The  cold-water  dressing  was  applied  to 
the  wound. 

I  For  a  ilewriplion  of  tliii  apparatus  vide  American    M flic  id  Tlmtt,   April  S3, 1853,  and 
Hamilton'*  JJUttmrj  Surgery,  pp.  4QR,  412. 
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Subsequently  a  moderate  amount  of  synovia!  effusion  occurred  in  the 
knee-joint,  and  caused  corresponding  swelling. 

November  21.  —  There  were  no  untoward  symptoms,  except  tbetyao- 
vial  effusion  above  mentioned  ;  directed  the  same  treatment  to  be  coo- 
tin  ucd. 

N«v*n*btr  30.  —  The  patient  was  doing  very  well.  His  health  »u 
good,  and  the  synovia!  effusion  in  the  knee  had  nearly  disappeared ;  but 
the  bullet  was  yet  unextrncted. 

December  1.  —  The  external  wound  has  healed.  A  hard  jnibctnce, 
feeling  like  a  portion  of  bone,  and  perhaps  the  ball,  was  discovered 
apparently  seated  deep  in  the  outer  and  back  part  of  the  thigh  at  the 
place  of  fracture;  but  there  was  so  much  uncertainty  with  regard  to  the 
nature  of  this  substance,  that  it  was  deemed  expedient  not  to  cut  doirn 
upon  and  expose  it  at  this  time. 

December  15.  —  The  fracture  has  united,  and  the  patient's  health  con- 
tinufs  good. 

December  25. — The  union  has  become  quite  firm.  The  projectik. 
however,  still  remains  unextrncted,  and  its  location  not  surely  known; 
general  health  excellent 

January  I,  1 864.  —  The  extension  weight  was  now  left  off.  He  could 
move  the  Hiub  very  well.  His  health  had  been  good  all  the  while  since 
he  came  to  the  hospital. 

In  a  few  days  he  began  to  leave  his  bed,  and  sit  up  in  a  chair.  To- 
flTtiipiumn      wards  the  close  of  January,  it  was  observed  that  the  injured 

«fchronle  .  *  . 

w.u-.^mjrU-  thigh  was  wanner  than  natural,  and  he  also  complained  of 
'   ,  .1  having  some  pain  in  it     The  abnormal  warmth  was  noticeable 

over  a  large  surface. 

February  1.  —  The  thigh  has  become  swollen,  hot  and  more  painful. 
The  swelling  was  not  circumscribed,  but  diffuse  in  character.  Ordered 
the  pntient  to  keep  his  bed,  and  to  have  lotio  plumbi  ct  opii  freely  ap- 
plied to  the  swollen  thigh. 

Feburary  M.  —  The  swelling  has  partly  subsided,  but  the  lymphatic 
ganglia  at  the  groin  are  enlarged,  tender,  and  painful.  Prescribed 
frictions  of  the  thigh  with  oleum  camphoratum. 

February  25. — A  red  patch  appeared  upon  the  inner  side  of  the 
thigh  a  short  distance  above  the  knee.     It  was  hard  and  painful. 

March  2.  —  The  old  wound  [scar]  opened  spontaneously  to-day,  and 
discharged  about  two  ounces  of  laudable  pus. 

March  8.  —  The  wound  continued  to  discharge  a  purulent  fluid,  but 
it  was  thin  and  pale.  The  swelling  of  the  thigh  was  less,  but  his  general 
condition  appeared  to  be  deteriorating,  for  he  exhibited  increasing  pallor. 
He  also  had  pain  in  the  thigh. 

March  20. —  He  was  now  quite  pale  and  amende.  His  appetite  was 
poor,  and  he  said  he  felt  weak.  The  swelling  of  the  thigh  had  increased 
again,  and  there  was  some  diffused  redness  of  the  skin.  The  discharge 
from  the  wound  continued.     It  was  now  thin  and  flaky. 
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March  23.  —  He  had  some  hemorrhage  from  the  wound,  but  it  was 
stopped  without  difficulty. 

March  25. —  He  had  a  severe   hemorrhage  from  the  wound,  which 
was  controlled  by  injection  of  liquor  ferri  ]>erchlorid.  so  far  as  Paiwwhjm. 
the  external  bleeding  was  concerned.     He  was  rapidly  getting  orriup. 
weaker  and  more  aiucmic 

March  26.  —  His  face  and  lips  have  become  blanched,  and  the  swell- 
ing of  his  thigh  has  increased  very  much  since  yesterday,  apparently 
from  hemorrhage  or  extravasation  of  blood  into  its  interior.  No  blood 
escaped  externally.  The  swelling  did  not  pulsate.  Compression  of  the 
femoral  artery  did  not  lessen  its  size.  He  was  now  very  pale  and  very 
low. 

March  27.  —  He  died  of  exhaustion  one  hundred  and  forty  days 
subsequent  to  the  infliction  of  the  injury. 

Autopsy.  —  The  body  appeared  to  be  well  nourished.     The  stibcuta- 
aeous  cellular  tissue  contained  a  considerable  quantity  of  fat.   mggf  miMh 
The    injured  thigh   was  very  much  swelled.     It  was  about  *1»»"*ft|"J- 
twice  as  large  as  the  sound  one.     On  cutting  it  open,  the  cellular  tissue 
was  found   to  be  highly  osdematous.     This  condition   apparently  re- 
sidled  from  obstruction  of  the  venous  circulation.     A  firm  or  hard  ung- 
uium, about  the  size  of  half  an  egg,  and  caused  by  the  liquor  ferri  pcr- 
chlorid.  that  was  injected  for  the  purpose  of  arresting  the  hemorrhage  on 
the  25th.  occluded  the  track  of  the  wound  internally,  and  prevented  any 
flow   of  blood  externally.     Beneath  the  fascia  lata  a  large   i-nt.<-¥nr 
y,  containing  about  a  quart  of  blood  mixed  with  some    mJ^J"'^ 
pus,  was  found.     It  surrounded  the   femur  at  the  place  of  *•• 
fracture,  and  extended  from  the  subcrurcal  synovial  pouch  of  the  knee- 
joint  up  to  the  trochanter  major.     It  was  lined  with  a  moderate  amount 
of  plastic  material,  or  so-called  exudation.     At  the  bottom  of  this  huge 
cavity,  and  on  the  inner  side  of  the  femur,  the  largest  part  of  the  btfl 
(a  minie)  was  found.     A  good-sized  piece,  however,  hnd  been  split  off 
from  the  side  of  it,  which  was  not  discovered  till  a  later  stage  of  the  ex- 
amination.    The  muscles  were  detached  from  the  femur  for  a  distance 
of  about  eight   inches,  including  the  plnce  of  fracture.     The  femoral 
artery  and   vein  were   separated   from   their   muscular   relations,   and 
coursed  through  the  cavity  surrounded  only  by  their  sheath  and  some 
connective  tissue.     The  vein    was  occluded  with  coagulated    llwT0, 
blood  (thrombus),  from   the   popliteal  up  to  the  mouth  of  the   li'ES^U* 
profunda.  The  artery  was  somewhat  thickened,  but  it  did  not   "*'"• 
contain  any  emboli.     No  traumatic   lesion  of  either  artery  or  vein  was 
discerned  ;  but  a  spicula  of  bone  projected  from  the  seat  of  fracture  in 
tuch  a  way  that  it  might  have  wounded  some  of  the  lesser  tributaries  of 
the  femoral  vein.     There  is,  however.no  certain  evidence  that  any  such 
injury  was  produced  by  this  osseous  fragment.     The  hemorrhage  ap- 
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pearcd  to  have  been  parenchymatous,  and,  to  considerable  extent,  a  eon- 
sequence  of  the  thrombosis  of  the  femoral  vein.1 

The  fragments  of  bone  at  the  place  of  fracture  were  somewhat  irreg. 
Wta^5S  ular,y  but  firmb'  united.  On  splitting  a  portion  of  the  femur 
Uiycuui  lengthwise  the  missing  part  of  the  bullet  was  diseovered  lying 
in  the  medullary  canal  at  the  place  of  fracture,  surrounded  by  the  act 
osseous  tissue  which  united  together  the  broken  pieces  of  the  boot 
The  medullary  tissue  was  very  vascular  (hypercemic),  and  presented 
iiim.  nn.  *  bright-red  color,  instead  of  the  pale-yellow  hue  which  the 
Eri^iS?  marrow  of  tho  femur  normally  possesses  during  the  adult 
"•*•  period  of  life.    Its  consistence  was  not  soft,  but,  on  the  coo* 

trary,  was  decidedly  firmer  tbau  natural.     It  was  obviously  in  a  elite 
of  inflammatory  hepatization  (sclerosis). 

The  abdominal  and  thoracic  organs  were  healthy. 

Comments.  —  Wounded  on  the  7th  day  of  November  by  a  cylin- 

foofem        dro-conoidal  bullet,  which  fractured  the  femur  with  corn- 
unllnl  la  ,        ,  .  ,  .     ,. 

t»o  mono*  minution,  nnd,  nt  tho  same  time,  inflicted  no  inconsider- 
able amount  of  injury  upon  the  periarticular  tissues  of  the  knee, 
this  patient,  nevertheless,  got  along  so  well,  that  the  broken  bone 
was  found  to  be  united  on  thcl&th  of  December,  and  firmly  grown 
together  on  the  first  of  January ;  and  it  was  expected  that  he  would 
Tnnpn  soon  be  able  to  leave  tho  hospital.  Subsequently,  how- 
fuX'w  over,  a  grievous  disorder  was  slowly  developed  in  his 
himorj.  thigh,  and  terminated  in  the  destruction  of  his  life  on  the 
27th  of  March.  This  case,  then,  had  two  distinct  phase*,  of 
which  the  one  embraced  all  the  phenomena  pertaining  to  the  im- 
mediate effects  of  the  projectile  upon  the  bone  and  the  knee-joint. 
together  with  the  subsequent  consolidation  of  the  fracture,  and 
included  a  period  of  about  eight  weeks'  duration  ;  and  the  other 
embraced  tho  phenomena  produced  by  the  inflammation  of  the 
deep-seated  parts  of  the  thigh,  which  revealed  itself  late  in  the 
month  of  January,  and  ended  fatally  about  nine  weeks  afterwards; 
but  these  two  phases,  as  it  was  fully  proven  in  the  sequel,  were 
connected  with  each  other  by  a  common  bond  of  union,  namely, 
the  continued  presence  of  a  portion  of  the  bullet  in  the  medullary 
canal  of  the  femur,  where  it  hnd  lodged  at  the  time,  of  injury. 

Now,  each  of  these  phases  presents  its  own  points  of  peculiar 
euiitjor  interest;  and  first  among  them,  in  a  practical  point  of 
•H*"""-  view,  stands  the  simple  and  yet  effectual  method  of 
treatment  which   was  adopted   lor    the   fracture, — a   method    by 

1  Or,  in  other  worth,  the  hetnnrrhagn  ir>r*iin>  10  h»vn  t»*«n  •  contsquence  of  the  obttrue- 
tton  and  orrtuiion  of  tho  femoral  voin  by  thrombin. 
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which  suitable  extension  was  easily  made  and  comfortably  con- 
tinued, by  which  tin.'  ends  of  the  broken  bone  were  readily  held 
in  apposition  with  each  other;  and  their  union  was  promoted  so 
much  that  the  consolidation  of  this  case  of  gunshot  fracture  of  the 
femur,  although  it  was  compound  and  comminuted  in  character, 
required  but  little  more  time  for  its  production  than  that  which  is 
required  in  a  case  of  simple  fracture  of  the  same  bone,  to  obtain  a 
similar  ivmlt.  Wo  do  not  propose  to  discuss  the  treatment  ap- 
propriate for  compound  fracture  of  the  lower  extremity,  at  length, 
in  this  place,  because  all  such  discussions  properly  belong  to  special 
treatises  on  that  form  of  injury:  still  this  point  in  the  clinical  his- 
tory of  the  case  seems  to  possess  sufficient  importance  to  require 
that  even  here  it  should  not  be  passed  over  in  silence. 

Again :  in  a  few  days  after  the  wound  was  inflicted,  the  knee- 
joint  became  considerably  tumefied  from  synovial  effusion.  Tr»um»ar 
An  inflammatory  irritation  seemed  to  have  extended  itself  •»«■ 
into  the  cavity  of  i  lie  joint  from  the  track  of  the  bullet,  which  ran 
along  in  close  relation  with  its  synovial  Mb  But  the  secondary 
traumatic  synovitis,  which,  in  this  way,  was  lighted  up,  did  not 
prove  to  be  destructive  in  its  nature ;  and,  without  any  consider- 
able amount  of  treatment  besides  absolute  quietude  and  immobility 
of  the  joint,  the  activity  of  the  disease  abated,  and  its  leading  symp- 
toms, such  as  tin-  btndoraeu  and  the  swelling  of  the  joint,  disap- 
pears! alnx*t  entirely  by  the  first,  of  December,  a  period  of  but  little 
more  than  three  weeks  subsequent  to  the  infliction  of  the  injury. 
This  feature  of  the  case  affords  a  good  illustration  of  an  important 
point  in  the  clinical  history  of  traumatic  inflammation  of  the  joints 
of  the  extremities,  which  is,  that  wounds  of  the  soft  part*  entering 
into  the  formation  of  any  one  of  them,  not  excepting  even  the 
knee,  are,  as  a  general  thing,  not  difficult  to  manage,  provided  the 
loss  of  substance  is  not  considerable,  and  the  osseous  tissue  which 
enters  into  the  structure  of  the  articulation  is  not  involved  in  the 
injury  ;  that  such  cases  do  not  require  amputation,  but  should  be 
treated  conservatively ;  and  that  immobility  of  the  joint  immobility 
under  such  circumstances  i*  among  the  most  useful  of  joint. 
die  various  therapeutic  agents  at  our  disposal,  if,  indeed,  it  is  not 

r-  most  useful  of  them  all. 
But  the  real  difficulties  in  the  management  of  this  cu*e  made 
their  appearance  for  the  first  time  at  the  beginning  of  its   g^,,,,^ 
second  phase,  in  the  latter  part  of  January,  when  the  in-    l*rtoJ' 
tared  thigh  became  somewhat  painful  and  hotter  than  the  sound 


one,  the  unnatural  warmth  being,  at  the  same  time,  diffused  cTtr 
a  large  surface. 

Subsequently  the  pain  and  heat  increased,  and  the  limb  also  be- 
came .swelled.  The  tumefaction  was,  however,  not  circunuouvd 
within  a  small  space,  but,  on  the  contrary,  was  spread  over  a  lam 
surface,  more  than  one  half  of  the  thigh,  and  was  flattened  in  shape. 
The  skin  investing  it  was  not  altered  in  color. 
Ad.niTi.er  Next,  in  about  two  weeks,  the  lymphatic  glands  of  tlw 
***"■  groin  became  swollen,  tender,  and  painful. 

Eleven  days  afterwards  a.  hard,  circumscribed,  red.  and  painful 
woanii  re-  patch  appeared  upon  the  inner  side  of  the  thigh,  a  short 
''•' " "'  distance  above  the  knee  ;  and  in  five  days  more,  the  old 

orifice  of  entrance  reopened,  and  discharged  about  two  ounces  of 
laudable  pus.  A  purulent  discharge  from  this  spot  afterwards  con- 
tinued. 

Six  days  later,  it  was  noticed  that  he  was  "  running  down,"  u 
it  is  commonly  called  ;  tbat  be  was  becoming  pallid,  notwithstand- 
ing he  was  allowed  a  nourishing  diet  and  tonic  medicines ;  and  tltat 
the  purulent  discharge  was  also  thinner  and  paler  than  natural. 

Twelve  duys  later  still,  he  bad  become  quite  pale  and  anoxnic, 
u«ne.Tt<«ii  ana"  complained  of  debility,  with  loss  of  appetite,  Uij 
■**"■■*  spirits  were  low,  and  be  was  obviously  failing  at  a  steady 
rate. 

Five  days  afterwards,  he  had  severe  hemorrhage  from  the 
u*mnrTtng*  wound,  which  rapidlv  increased  his  pallor,  und  reduced 
■nund.  his  strength. 

On  the  next  day,  a  great  hemorrhage  or  extravasation  of  blood 
rn«*TT!»i  into  the  interior  of  his  thigh  occurred,  which  completely 
prorm  tbui  blanched  his  face  and  lipa,  brought  him  very  low,  and 
destroyed  his  life  on  the  following  day,  March  27.  At  tliis  time 
no  blood  escaped  externally. 

On  making  a  post-mortem  examination,  our  opinion  that  the 
patient  had  died  mainly  from  internal  hemorrhage,  was 
verified  ;  for  about  a  quart  of  blood  was  found  extra vasated 
within  the  parenchyma  of  the  thigh.  But  for  the  occurrence  of  this 
hemorrhage,  the  patient's  life  might  perhaps  have  been  prolonged 
to  a  much  later  period.  There  was  also  an  occluded  condition  of 
Thmrobwu     the  femoral  vein.     It   was  filled  with  coagulated   blood 

Of  fcmnril  _  .,«#.« 

***■  (thrombus)  up  to  the  mouth  of  the    profunda.      The 

coagulum  was  recent.  There  is  scarcely  room  for  doubt  that  the 
occlusion  of  the  femoral  vein  by  coagulated  blood  had  much  to  do 
in  the   production  of  the   hemorrhage.      The  blood  continually 
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thrown  into  the  limb  by  the  arteries  which  were  unobstructed, 
being  unable  to  flow  back  towards  the  heart  through  the  femoral 
▼eiii  on  account  of  its  thrombosis?  would  seek  an  outlet  elsewhere, 
for  example,  through  the  softened  tissues  of  his  diseased  thigh  ;  and 
thus  the  occlusion  of  the  femoral  vein,  which  itself  was  produced 
by  the  deteriorated  general  condition  of  the  patient,  occasioned  a 
great  hemorrhage,  mainly  parenchymatous  in  character,  and,  in 
that  way,  put  a  period  to  his  life.  This  opinion  with  regard  to 
the  origin  of  the  hemorrhage,  is  strengthened  by  the  fact  tlmt  tin; 
limb  was  highly  edematous,  while  the  rest  of  the  body  was  not  at 
all  so,  and  that  the  redema  could  not,  with  good  reason,  be  attrib- 
uted to  any  other  cause  than  the  mechanical  obstruction  of  the 
femoral  rain  with  coagulated  blood. 

The  clinical  history  of  this  patient  shows  that  the  first  step  in 
his  downward  career  was  the  occurrence  of  inflammation  rmu,0u*jit 
in  the  medullary  tissue  of  his  injured  femur,  in  the  latter  ""0M•• 
part  of  January,  which  was  denoted  by  the  accession  of  some  deep- 
seated  pain,  and  a  marked  increase  in  the  temperature  of  his  thigh 
generally,  without,  however,  being  attended  by  any  redness  or  any 
•welling  at  the  outset,  and  for  some  time  afterwards.  Then  the 
lieat  and  the  pain  grew  stronger  as  the  osteo-myelitis  became  more 
use,  the  inflammation  also  spread  from  the  marrow  to  the  soft 
parts  lying  exterior  to  the  bone,  and  a  tumefaction  of  the  thigh 
appeared,  which  was  flattened  in  shape,  and  spread  over  a  large 
surface,  but  was  not  attended  by  any  abnormal  coloration  of  the 
skin.  After  this  condition  of  things  had  lasted  for  a  consider- 
able time,  a  circumscribed  suppuration,  attended  by  induration  and 
redness,  occurred  in  the  cicatricial  tissue  of  the  truck  made  by  the 
bullet.  Under  the  prolonged  influence  of  a  diffused  inflammatory 
irritation,  this  tissue  broke  down  first,  because  it  was  newer  than 
the  rest,  and  thus  it  afforded  the  first  example  of  suppuration  in 
the  soft  parts  of  his  thigh  occurring  after  the  advent  of  the  osteo- 
myelitis. 

With  regard  to  the  abscess  which  mi  formed  in  the  muscles  of 
his  thigh  and  in  relation  with  the  bone,  or  rather  its  periosteum,  it 
is  not  probable  that  it  would  have  proved  serious  in  its  conse- 
quences if  the  bone  and  its  medullary  tissue  had  been  perfectly 
healthy.     The  symptoms  clearly  indicate  that  the  disease  of  the 

1  Yifttiow  lias  proposed  the  employment  of  this  term  u  4  symbol  lo  represent  tke  prculinr 
mm  bid  proem  by  which  a  vein,  or  ev«n  an  artery,  may  becomo  extensively  obstructed  with 
eaac-aUted  blood.  In  It*  continuity,  during  Hie.  Vide  Lccturtg  on  Ctlialar  Pathology, 
p.  *VJ.  The  term  thmmhnil*  alto  embrace*  all  the  changes  which  nuch  a  clot  may  undergo 
nibaeqaent  to  its  formation. 


medullary  tissue  preceded  the  formation  of  the  abscess  by  a  con- 
siderable interval  of  time.  Moreover,  when  the  abscess  was  first 
opened,  the  pus  evacuated  was  laudable  in  quality  and  small  in 
quantity  (only  two  ounces).  Afterwards,  as  his  strength  failed, 
and  he  sank  into  a  Imcoct/Mic1  condition,  in  consequence  of  the 
osteo-myelitis,  and  an  inflamed  condition  of  certain  of  the  lym- 
phatic ganglia,  together  with  other  causes,  the  nut-Bowing  pus  be- 
came thin,  flaky,  and  depraved.  The  cavity  of  the  abscess  steadily 
increased  in  size  from  pari  ting  away  of  the  surrounding  tissues. 
But  this  increase  in  the  r>i«e  of  the  abscess  did  not  become  marked 
or  striking  until  near  the  close  of  the  patient's  life.  It  was  then 
produced  by  the  distension  resulting  from  the  sudden  extravasa- 
tion of  a  large  quantity  of  blood  into  the  suppurating  cavity  ;  which 
was  clearly  denoted  by  the  rapid  increase  of  the  lumefa'-timi  itself, 
and  the  quantity  of  blood  which  was  found  in  the  thigh  after  death. 

It  also  should  not  he  forgotten  that,  on  splitting  open  the  f<  I 
H«pttti»4  lengthwise  at  the  autopsy,  the  medullary  tissue  wa9  found 
n*rrow"  to  be  extensively  inflamed.  It  had  a  bright-red  color,  and 
was  firm  in  consistence  (hepatized  or  carnined).  The  former 
the  red  color)  mi  due  in  great  part  to  increased  vascularity,  or 
active  hvper.Tinin,  of  the  marrow,  and  the  latter  was  occasioned  bj 
the  peculiar  transformations  of  matter  whieh  had  taken  place  in 
the  substance  of  the  marrow  under  the  combined  influence  of  a 
morbid  excitement  on  the  part  of  the  medullary  cells,  in  conse- 

i'|iien >f  which  they  multiplied  themselves  with  great  rapidity, 

and  of  the  stimulus  produced  by  an  increased  vascularity  of  the 
medullary  tissue. 

The  fragments  of  the  broken  femur  were  firmly  united.  To 
e»!u»of  tb»  what,  then,  must  we  ascribe  the  origin  of  the  ostco-mycl- 
**"—•  itis  in  this  man's  case  ?  That  disease  was  produced 
mainly,  I  think,  by  the  presence  of  a  portion  of  the  bullet  in  the 
medullary  canal,  where,  acting  as  a  foreign  body,  it  produced  an 
rnupjwniof  irritation  of  the  marrow  so  persistent  in  character  as 
mlmwli"  finally  to  amount  to  a  positive  inflammation  of  ti 
]txiUtul-  nllaiv  tissue.  That  which  is  known  to  hare  happ 
in  similar  nises  of  gunshot  fracture  of  the  thigh,  but  wherein  no 
foreign  body  had  lodged  in  the  medullary  canal,  induces  nn-  to  be- 
lieve that  this  patient  would  have  recovered  if  a  portion  of  the 

1  Krum  J.rtioyci/jisii.  a  lurm  •mjil(iyi»d  by  Virvhnw  to  dealgnatn  ■  pal*  and  iWpraml  eoo- 
(tiimii  uf  (tin  blood  dependent  upon  di»c»»«  of  Iho  lymphatic  K'anJ«-  He  •"»'«.  "Tha 
condition  m  wtni'li  ih«  increased  proportion  of  coterie**  corpuscles  in  the  blood  appcatn  tofca 
dependent  upon  an  affection  of  Chi  lymphatic  ulaiida.  I  have  dcaijtnated  by  ih«  liana  ti 
LeitcocylmU-"    Vide  Ltcturtt  on  C'llulnr  Patholofff,  p.  301.     Am.  «d. 


bullet  had  not  penetrated   the  interior  of  tin*  bone,  nnd  become 
inclosed  therein.    All  the  observations  which  I  have  per-  rowi»n 
aonally  had  the  opportunity  to  make  on  this  suhjt-<  t,  bend   umiuiiirj- 
to  show  that  foreign  bodies,  such  as  bullets  and  detached   huruui. 
fragments  of  bone,  when  driven  into  the  medullary  canal  and 
allowed  to  remain  there,  arc  not  by  any  means  innocuous.  On  this 
point  that  sagacious  surgeon,  Dr.  Hennen,  says :  — 

■  There  are  some  instances  on  record  where  the  btdl  has  remained 
quietly  in  this  situation  so  long  as  twenty-fivfc  years ;  but  in  tho  Itr  »„,„«,,•, 
majority  of  cases,  a  majority  so  vast  as  to  admit  of  no  shadow  'u"*" 
of  comparison,  the  violence  of  the  inflammation,  the  excruciating  pain, 
the  profuse  suppuration,  diarrha-n,  and  fever,  lend  to  the  removal  of  the 
limb  as  the  only  chance  of  recovery.  A  curious  instance  of  pm*'««", 
a  bell  lodging  in  bone  is  given  us  by  Pare.  It  is  a  very  rare  of  tmmerm. 
occurrence,  but  the  case  is  valuable  on  many  accounts.  *  The  King  of 
Navarre,'  says  he.  'was  hurt  by  a  bullet  in  the  shoulder  a  few  days  be- 
fore the  assault  of  Rouen,  anno  1,'»G2,  1  visited  and  helped  to  dress  him 
wilh  Master  Gilbert,  of  Montpellier,  his  own  surgeon,  nnd  others;  they 
could  not  find  the  bullet ;  I  searched  for  it  very  exactly  :  I  perceived, 
by  conjecture,  that  it  had  entered  by  the  bend  of  the  o..//"/..imWi,  and 
that  it  had  run  into  the  cavity  of  the  said  bone.  The  most  part  of 
them  snid  it  was  entered  and  lost  within  the  body.  Monsieur  the 
Prince  of  Rochc-upon-Yon,  who  intimately  loved  the  King  of  Navarre, 
called  me  aside,  and  asked  if  the  wound  was  mortal.  I  told  him  yea, 
because  all  wounds  made  in  great  joints,  and  principally  contused  ones, 
were  mortal.'  Pare  remained  steady  to  the  prognostic,  always  declaring 
that  the  limb  would  fall  into  gangrene,  which  it  did,  and  the  king  died 
on  the  eighteenth  day  after  the  wound.  A  dissection  was  ordered  ;  and, 
much  to  the  honor  of  Pan'-,  the  ball  was  found  in  the  very  middle  of 
the  cavity  of  the  os  humeri." ' 

If  the   king's  arm    hid    been   promptly   exartieulated    at   the 
shoulder-joint,  his  life  might  have  been  saved;  and  that  Kurtusi* 

■  111111  ,  ,   ■  r    ,  tUm  »l  Ibt 

operation  would  doubtless  have  been  practiced  if  the  case  SMsiha 
had  oi  -i  uii  ■■■<]  at.  the  present  day;  but  at  the  time  of  Pare",  that 
operation  was  not  yet  considered  to  be  practicable.  These  eon- 
i.  lures  remind  me  of  the  only  plan  of  treatment  which  might 
have  availed  to  save  Beaver's  life,  namely,  amputation  of  Ampuution 
his  thigh  seasonably  performed.  The  reason  why  it  was  pnfunwl. 
not  done  was.  we  did  not  fully  |nii  i-ive  the  necessity  of  resorting 
to  this  operation  until  the  hemorrhage  occurred ;  and  then  it.  was 
too  late  to  perform  it.  with  any  hope  of  success,  on  account  of  the 
I  prostration  which  was  induced  by  the  loss  of  blood.  An  ex- 
plorntn  e  inciaioD,  carried  down  to  the  bone  at  the  place  of  fracture, 

'    Vide  Hennea'n  I'rinciptu  of  MiUl-iry  8»r;/try,    pp.  103,  10S. 
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in  the  latter  part  of  Jino- 
d  nave  furnished  infonns- 
tion  of  such  a  character  as  to  have  induced  us  to  amputate  on  the 
spot 

With  regard  to  the  part  of  the  thigh  through  which  the  opnv 
tion  ought  to  have  been  performed,  it  may  here  be  stated  that  the 
removal  of  the  whole  of  the  diseased  tissue  being  essentia!  to* 
successful  result,  the  limb  should  have  been  amputated  sufficient)! 
high  up  to  get  above  the  inflamed  medullary  tissue,  and  that,  if  it 
had  been  performed  at  the  beginning  of  the  osteo-myeliti*,  it  ini^li". 
iikuu  perhaps,  have  been  dona  in  the  continuity  of  the  member; 
tKtatST''  but  tf  at  a  k»te  period  in  the  history  of  the  disease,  ex- 
pnaubu.  articulation  at  tho  hip-joint  would  have  certainly  been 
required,  in  order  to  get  above  tho  inflamed  marrow,  and  save  the 
patient's  life.  This  practical  question  which  is  here  but  barvlr 
mentioned,  is  of  high  importance,  and  will  be  discussed  at  suitable 
length  in  another  part  of  this  essay. 

The  next  case,  which  also  occurred  in  the  author's  practice, 
Following  affords  another  example  of  the  chronic  variety  of  otteo- 
w?un«r  myelitin  produced  by  gunshot  fracture.  It  differs,  ltow- 
hmomi?.  ever,  considerably  from  the  preceding  one  in  several 
important  features,  but,  at  the  same  time,  presents  a  good  illus- 
tration of  what  happened  not  unfrequently,  in  our  military  hospitals, 
to  patients  who  were  suffering  from  gunshot  fractures  of  the  long 
bones,  and  had  their  cure  much  retarded  by  the  presence  of  this 
disease,  but  who  ultimately  got  union  of  their  fractured  bones, 
after  long  delay. 


Cask  TV.  Gunshot  Fracture  of  Right  Femur  followed  fry  Chronic  Osteo- 
myelitis;  firm  Union  at  the  Expiration  of  Five  Months  ;  Secrot d  Hon* 
discharged  Several  Months  later  still ;  Recovery  with  two  and  one  half 
Inches'  Shortening.  —  Private  Elisha  Harrington,  Co.  I,  1st  Mass.  Vols., 
aged  26,  and  of  sound  constitution,  was  admitted  to  the  Stanton  U.  S. 
Army  General  Hospital,  June  10,  1863.  He  informed  us  that  he  had 
been  wotinded  in  the  battle  at  Chancelloraville,  May  3,  by  a  minie  ball, 
which  passed  transversely  through  his  right  thigh,  in  the  lower  part  of 
its  middle  third,  in  a  direction  from  within  outwards,  and  somewhat 
downwards,  fracturing  the  femur  with  comminution,  in  its  course.  He 
had  hern  treated  at  Potomac  Creek.  When  the  patient  was  brought 
bare  (Stanton  Hospital),  his  limb  was  in  a  fracture-box.  whose  bottom 
was  so  shaped  as  to  constitute  a  double-inclined  plane.  At  the  same 
time,  from  the  casualties  of  transportation  or  some  other  cause,  his  limb 
waa  very  much  out  of  shape,  the  fragments  of  Uie  broken  bone  were 
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wy  much  displaced,  and  he  was  complaining  bitterly  of  the  pain  occa- 
sioned  thereby.     Moreover,  his  general  condition  was   decidedly  un- 
promising, as  he  was   thin,  pale,  weak,  and  had  diarrhrea,  with  a  red 
tongue     He  was  also  nervous  and  irritable.     With  regard  to  the  treat- 
ment, his  limb  was  taken  out  of  the  fracture-box  already  mentioned,  and 
placed  in  Hodgerit  apparatus:1  moderate  extension  was  also   n«4tn-tap- 
applied,  the  water  dressing  was  ordered  to  the  wounds,  alco-  pmSiat 
holic   stimulants  and   a  nourishing  diet  were   allowed,  and   f££,u£.of 
opiates  were  proscribed  in  order  to  check  the  diarrhesa.  and   ,rM""J- 
allay  pain  so  us  to  procure  rest  at  night     He  also  stated  that  he  had 
had  a  good  deal  of  pain  in  bis  broken  thigh  all  along,  and  that  about 
the  1st  of  June  a  fragment   of  dead   bone,  about  half  as  large  as  his 
thumb,  was  discharged  by  suppuration. 

Junt  18. —  He  is  very  irritable,  and  complains  of  suffering  very  much 
from  the  extension  of  the  broken  limb;  ordered  the  extending  force  to 
be  taken  off.  but  the  other  treatment  to  be  continued.  Alter  this  date 
he  slowly  improved. 

July  I.  —  The  patient  is  now  improving  decidedly.  The  wound  of 
exit  is  healed,  but  that  of  entrance  is  still  open.  He  is  also  more  cheer- 
ful and  hopeful- 

October  2. —  His  general  condition  is  much  better.  The  fracture  is 
firmly  united,  and  he  goes  about  on  crutches.  The  amount  of  the  shorten- 
ing, as  determined  by  measurement,  is  two  and  one  half  inche*.  He  got 
a  furlough  for  sixty  days.  He  subsequently  reported  that  while  absent 
from  the  hospital  on  this  furlough,  a  flattened  fragment  of  the  bullet 
was  extracted  about  the  1st  of  November;  and  again  that  a  small 
fragment  of  bone  was  discharged  by  suppuration  about  the  middle  of 
December. 

March  II,  liSiVI. —  He  returned  from  furlough.  A  few  days  after- 
wards a  >ery  small  fragment  of  necrosed  bone  was  extracted  through 
the  orifice  of  entrance,  which  hud  nut  yet  become  closed. 

March  26.—  lie  now  walks  well  with  the  aid  of  a  cane  alone.  lie  is 
also  in  good  flesh  and  spirits.  The  atrophy  of  the  injured  limb  has 
nearly  disappeared,  and  it  Ls  now  almost  as  large  as  the  sound  one.  The 
deformity  is  moderate,  and  consists  in  bowing  somewhat,  outwards  and 
backwards.  The  wound  of  entrance  is  still  slightly  open,  and  dis- 
charges a  small  quantity  of  laudable  pus.  It  has  never  been  entirely 
dosed. 

Junt  1.  —  He  was  discharged  from  the  service  in  good  condition. 

Comments.  —  Was  this  in  reality  a  case  of  chronic  osteo-myel- 
itis?  Was  there  really  in  it  such  an  inflammation  of  the  medul- 
lary tissue  of  the  femur,  at  and  in  the  neighborhood  of  the  place 
of  fracture,  as  retarded  the  cure,  and  likewise  plnced  the   patient's 

>  For  a  dwcripUon  of  this  apparatus,  ride  American  Helical  Times,  April  '13,  1883,  and 
Hamiltots'a  Military  SutfWf,  pp.  404, 411. 


i  great  peril  ?  To  whet  cosKSBsioa  ta  respect  to  the  dng- 
wfll  s  rigid  ialarpnutiaa  of  the  synrptosne,  which  were 
beta  generally  aad  tetany,  lead  a»?  Waal  other 
disease  besides  oateo-myeEtis  wiB  account  wtiwarloruy  fcr  afi  the 
B^^. »,  symptocas  that  were  present  ?  In  the  feat  place,  with 
*■"■■'  regard  to  hii  general  symptoms,  the  rmarartinay  the 
paBor,  the  debility,  and  the  disturbance  of  his  net  too*  system,  asso- 
ciated with  diairbne,  a  ere  so  well  pronounced  that,  at  one  trie, 
I  expected  daily  to  see  aim  fell  into  a  hopelessly  pyaank  cesaaiticm  ; 
and  clearly  indicated  that  the  rTiiresr.  whatever  might  ho  its  ap- 
propriate name,  wa»  rtxj  severe  in  its  natare.  la  the  second 
place,  with  regard  to  the  local  symptoms,  the  pain,  the  heat,  the 
swelling,  aad  the  discharge  of  paa  from  the  wounded  thigh,  denoted 
that  tsgolitssa  was  an  jafcnwwation^aiid  was  located  m  the  dagh  at 
and  about  the  teat  of  the  injury.  In  the  third  pbee,  the  sahsiaw  lit 
eafehation  of  necrosed  bone  showed  that  the  inflammation  was  one 
which  directly  involved  the  vitality  of  the  osseous  tisane,  and 
therefore  was  doubtless  seated  m  one  of  the  structures  which  eater 
into  the  composition  of  the  living  femur  considered  as  a  whole. 
The  focus  or  centre  of  the  inflammatory  process  in  this  case,  then, 
mast  be  sought  for  in  either  the  periosteum,  the  cisst  use  tisane 
itself,  or  in  the  marrow.  The  iofhunaattton  dad  not  hare  its  chief 
seat  in  the  osteons  tissue,  because  the  pain  was  not  severe  rnnsflja 
tor  that,  aad  besides  the  general  symptoms  were  not  such  as  are 
produced  by  chronic  ostitis  alone.  It  did  not  belong  especially  to 
the  periosteum,  because  the  general  symptoms  were  such  as  only 
one  variety  of  periostitis  ever  occasions,  to  wit,  tke  d»ff*»e ;  and 
exploration  of  the  wound  showed  conclusively  that  diffuse  inflam- 
mation of  the  periosteal  membrane  was  net  present-  Furthermore, 
the  fragments  of  necrosed  bone  that  came  away  did  not  pnei«  the 
shape  or  appearance  of  those  which  are  produced  by  an  extensive 
detachment  of  the  periosteum.  Finally.  I  lielievc  the  inflamma- 
tion in  this  case  involved  principally  the  medullary  tissue,  because 
it  did  not  have  its  chosen  seat  in  either  the  periosteum  or  the 
osseous  name,  while,  at  the  same  time,  it  was  obviously  connected 
rery  closely  with  the  broken  bone,  and  because,  on  making 
autopsies  of  the  fatal  cases  of  gunshot  fracture  of  the  thigh  which 
had  presented  essentially  the  same  symptoms  and  the  same  general 
features  as  the  one  now  under  consideration,  I  have  uniformly 
foand  the  marrow  to  present  evident  traces  of  the  inflammatory 
process  when  it  was  exposed  to  view  by  splitting  the  fractured  bones 
1 1 wise  with  a  saw. 
The  symptoms  in  this  man's  case  were  undoubtedly  very  much 


aggravated  by  the  injury  unavoidably  done  to  the  broken  thigh  in 
transporting  bim  from  the  Depot  Field  Hospital  of  the  Army  of  the 
Potomac,  at  Potomac  Creek,  to  the  General  Hospital  at  Washing- 
ton, abciiit  six  weeks  subsf  ijm-ut  tn  the  infliction  uf  (lie  "  ■  uiml.    Tin- 
effect  upon  the  soft  paitl  of  r  1 1* -  caotii  HI  iiinonjr  the  fragments  of  Lone 
not  yet  united,  which  is  almost  inseparable  from  the  hur-  ,BfUBim». 
n'.'.i  transportation  of  large  numbers  of  the  wounded,  such   £",2^ 
as  not  unfrequently  occurred  during  the  war,  is  to  aggni-   I^mporu. 
rate  a  preexisting  inflammation  of  the  soft  parts  surround-   Uun- 
ing  the  place  of  fracture,  or  even  to  excite   thai  in  them, 

de  novo,  if  perchance  it  has  not  already  been  lighted  up  therein, 
which  in  turn  may  spread  from  these  soft  parts  to  the  neighboring 
medullary  tissue,  and  serve  to  kindle  afresh  or  to  intensify  an  in- 
flammation already  existing  there.  It  should  be  recollected  that 
apparently  from  the  casualties  of  transportation,  this  patient's  limb 
was  very  much  out  of  shape,  that  the  fragments  of  broken  bone 
were  very  much  displaced,  and  that  he  was  coinplufning  bitterly  of 
die  pain  occasioned  thereby  when  lie  came  to  the  General  Hos- 
pital. There  is  no  doubt  in  my  mind  that  this  pntient's  condition 
was  much  worse  at  the  time  of  his  nd mission  to  Stanton  Hospital 
than  it  was  when  lie  left  Potomac  Creek  ;  and  there  is  also  no  doubt 
that  this  aggravation  of  his  malady  was  occasioned  mainly  by  injury 
sustained  while  being  conveyed  from  the  one  place  to  the  other.  I 
consider  the  subject  of  transportation  of  the  wounded,  VnnniOTiM. 
especially  in  military  practice,  as  a  matter  of  very  great  jJUV™,^ 
importance  even  in  its  relation  to  the  development  of  'MTU,nc*- 
osteo-myelitis,  and  shall  therefore  take  occasion  to  discuss  it  more 
fully  in  another  place. 

The  following  case  is  an  excellent  example  of  chronic  osteo- 
myelitis following  one  of  the  major  amputations  of  the  lower  ex- 
tremity. 

(  '\»r.  V.  Chronic  Otteo-myelftif  of  Tibia  ;  following  Primary  Amputn- 
tie*,  em  J  Sloughing  of  Stump  ;  Necrotic  ;  Extraction  of  ih*  Loom  Seqxttu 
Irum  ;  Excition  of  the  Club-f  hoped  End  of  the  Stump-bone. —  November  22, 
1HG5.  a  discharged  soldier,  who  had  suffered  amputation  of  his  right  leg, 
pre»«nted  himself  at  the  surgical  clinique  of  I'rof.  John  W.  S.  Gooley,  at 
the  University  Medical  College,  with  a  tumefied,  club-shaped,  ulcerated 
Stump,  the  tibia  of  which  contained  a  good-sized  piece  of  necrosed  bone. 
The  following  is  an  account  of  his  case :  Francis  McQuaid,  formerly  a 
private  in  Co.  H,  98th  N.  V.  Vols.,  an  intelligent  young  man,  aged  22, 
and  free   from   constitutional  taint,  states  that  he  was  wounded  in  the 
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right  leg,  by  a  minie  ball,  in  front  of  Petersburg,  Va.,  June  18,  1864: 
that  the  projectile  fractured  both  bones  near  the  ankle-joint  with  I 
comminution;  that,  in  consequence  of  tlic  injury, 

a  little  below  its  middle  by  the  circular  method,  in  the  FfaU  Hospital 
six  or  eight  hours  after  the  injur)-  was  inflicted;  that,  on  the  next  day 
he  was  conveyed  to  the  Depot  Field  Hospital  at  City  Point,  where  he 
remained  twelve  days;  that  he  was  taken  from  thence  to  Washington, 
and  admitted  to  the  Campbell  U.  S.  Army  General  Hospital ;  that  the 
stump  had  done  well, and  was  nearly  healed,  when,  five  or  six  days  after 
he  had  entered  Campbell  Hospital,  the  stump  began  to  slough  lit  its 
end  ;  thnt  sir  days  elapsed  before  the  sloughing  or  gangrene  was 
arrested:  that  during  this  period  he  became  reduced  a  great  deal  and 
was  brought  so  low  as  to  get  a  bed-sore.  He  states,  furthermore,  that 
the  sloughing  was  treated  at  first  with  a  solution  of  the  permanganate 
of  pott —j  next  with  nitric  acid  applied  to  the  gangrenous  surface,  and 
finally  bromine  was  employed.  He  also  states  that  the  sloughing  pro- 
cess when  arrested,  had  caused  some  protrusion  of  the  bone  ;  that  the 
ulcerated  surface  left  by  it  healed  but  slowly  ;  that  the  stump  has  never 
been  entirely  honied  up  since  then  ;  that  pain  in  the  stump  was  a  p 
inent  symptom  during  nearly  all  the  time  he  was  at  the  Campbell  Hos- 
pital ;  that  he  was  discharged  from  the  service  at  said  hospital  Novem- 
ber 29,  1864  ;  thnt  the  stump,  although  it  was  not  entirely  healed,  did 
not  give  him  much  trouble  at  that  time,  aside  from  the  pain  in  it;  and 
thnt  it  was  not  swelled,  but  appeared  to  be  smaller  than  the  correspond- 
ing portion  of  the  sound  leg-  Several  scales  of  bone  exfoliated  while  he 
was  at  the  Campbell  Hospital. 

He  came  directly  to  New  York  City,  and  started  a  shop  for  the  sale  of 
newspapers  and  periodicals.  Afterwards  the  stump  did  not  do  so  well 
as  it  had  been  doing.  The  pain  in  it  became  greatly  increased.  His 
business  compelled  him  1o  walk  a  good  deal,  which  he  think*  was  the 
principal  cause  of  the  increase  of  the  pain.     During  the  winter  the  paiu 

tympimu  in  the  stump  was  so  severe  as  to  deprive  him  of  sleep  a  good 
"'  ihiw*  ...  ™  .  ,  ... 

e»uo-n.>.u-    part  of  the  time,     The  pain  was  always  worse  at  night,  and 

■to^SaT  sometimes  it  was  accompanied  by  twitchings  and  starlings  of 
the  whole  stump.  The  pain  seemed  to  be  located,  for  the  most  part, 
in  the  stump-bone.  Last  February  or  March  an  attack  of  erysipelatous 
inflammation  supervened  in  lite  stump.  An  opening  formed  sponta- 
neously, a  quantity  of  thick  mutter  was  discharged,  and  in  about  three 
days'  time  the  inflammation  subsided.  With  the  advent  of  warm  weather 
the  pain  in  the  stump  diminished  in  severity  ;  but  itstill  continued  to  be 
quite  troublesome,  especially  in  the  night-time.  It  ceased,  however,  to 
deprive  him  of  sleep. 

Now  (November  22, 1865),  the  stump  appears  to  be  very  considerably 
stump  ciat>-  enlarged,  and  club-shaped  at  the  end.  It  measures  fourteen 
Amf*-  and  three-fourths  (1 4 J)  inches  in  circumference,  while 
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sound  limb  at  the  same  point  measures  but  thirteen  (13)  inches  around 
it.  A  large  non-granulating,  indolent-looking  ulcer  is  situated  on  the 
end  of  the  stump.  It  is  irregularly  oval  in  shape,  having  a  long  diame- 
ter of  two  and  three  fourths  (ij)  inches,  and  a  short  diameter  of  one 
and  one  half  (1  J)  inches.  The  long  diameter  of  the  ulcer  extends, 
almost  transversely,  across  the  end  of  the  stump.  The  ulcer  i\  surrounded 
by  a  broad  areola  of  cicatricial  tissue,  having  a  glazed,  shining,  bright- 
red  color.  On  the  base  of  the  ulcer  the  blackened  end  of  a  stump-twoe 
sequestrum  is  seen  to  protrude  somewhat  On  taking  hold  of  ■*lu»iruu>. 
it,  it  is  found  to  be  loosened,  but  not  liberated.  About  three  inches 
above  die  end  of  the  stump  and  on  its  inner  (tibial)  side,  thero  is  a 
small  circular  opening,  with  a  pouting  margin  in  the  soft  parts,  which 
communicates  with  a  cloaca  ;  and  on  introducing  a  probe,  dead  bone  is 
felt  at  the  bottom.  The  end  of  the  stump  discharges  a  good  deal  of 
thin,  dork-yellowish,  stinking  matter.  The  hole  in  the  side  of  the  stump 
discharges  a  thin,  yellowish  matter.  He  says  the  stump  is  still  painful, 
•specially  in  the  night-time. 

November  28.  —  Prof.  Oouley  performed  the  following  operation  for 
the  relief  of  this  case  at  his  clinique  to-day.     The  patient  Kitrietkni 
being  etherized,  he  liberated  the  sequestrum  by  suitable  in-   nucsuum. 

Fin.  2.  Fiu.  3. 
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ciaion.N  mill  extracted  it  from  ihc  end  of  the  stump  with  a  necrosis  for- 
ceps. It  was  about  four  inches  long,  and  embraced  about  one  half  d 
the  circumference  of  the  medullary  tube.  It  was  thin,  and  presented 
an  uneven  and  eroded  appearance  on  both  its  outer,  or  convex,  and  its 
inner,  or  concave,  surface.  Although  it  was  ohtioughj  a  gpcchnrn  of 
central  necrosis,  there  were  no  vestiges  left  upon  it  of  the  comparatively 
smooth  internal  lamina:  of  the  original  bone.  They  had  been  removed 
and  discharged  in  the  form  of  granules,  flakes,  and  scales  at  a  former 
period,  thus  leaving  the  internal  surface  of  what  afterwards  became  the 
aequestrum,  roughened  and  eroded.  In  thi*  way  it  is  demonstrable 
that  the  osteo-myelitic  action  has  had  two  distinct  r  i  Unseat*. 

The  medullary  canal  was  not  filled  up,  and  I  could  readily  introduce 
my  little  finger  into  it. 

The  principal  stump-hone  (that  of  the  tibia)   was  found  to  be  very 
PoriontuU      much  cnlurgcd  by  the  deposition  of  successive  Invcrs  of  new 

nf  Hip  Mump-     ,  .  '  ,      ,  .  ,  11. 

M  bone  upon  its   external    lamina;,   beneath     the    periosteum 

(pcriostosis).  It  was  fully  an  inch  through  its  wall  from  its  circumfer- 
ence to  the  medullary  canal.  The  amount  of  the  enlargement  (pcrios- 
tosis)  was  go  great  that  the  tibia  and  fibula  had  coalesced,  and  appeared 
to  constitute  but  one  bone.  The  new  osseous  tissue  had  a  reddish  potofi 
and  a  spongy  or  cancellous  structure  from  the  large  size  of  its  medullary 
spaces. 

That  part  of  the  original  compact  tissue  which  had  not  become 
iiiH.iMiimu.rj  necrosed,  exhibited  also  a  reddish  color  and  a  loose,  spongy, 
<* stump  cancellous  structure  (inflammatory  osleo-porosis).1  It  looked 
precisely  like  the  new  osseous  tissue,  and  no  line  of  separation  between 
PorkMteuui  them  was  apparent  The  investing  periosteum  was  tbi 
inttunoi.  and  redder  than  natural.  The  next  step  in  the  operation  con- 
sisted in  detaching  the  soft  parts  from  the  club-shaped  end  of  the 
stump-bone,  and  excising  a  considerable  part  of  it  with  a  cutting  forceps. 
The  wound  was  dressed  with  dry  lint. 

On  making  u  microscopical  examination  of  the  osseous  chips,  the  soft 
Mirtr»«i|iiiN    tissue  taken  from  the  medullary  spaces,  both  the  deep-seated 

•  I  exniiilnfc-  _       .  mm  m  a 

turn  of  inni.  and  the  superficial  ones,  was  found  to  consist  of  some  tat 
■a*  vesicles  and   an  abundance  of  marrow  cells.      They   were 

nucleated,  not  granular,  and  not  uniform  in  size,  some  being  large  and 
others  relatively  small.  Some  of  the  fat  vesicles,  when  examined  next 
day,  conl  lined  av-t:\ls  af  BUIgUiO  idd.  XT»C  PliCKMOBplCtl  tMDttidB- 
tion  was  made  by  the  operator,  Dr.  Gouley.1  The  history  of  the  case 
was  drawn  up  by  the  author  from  personal  examination  and  observation. 

1  Tbi*  term,    ilcrivr.il    from  l»ii    (!r»pk  worth,  1  *,..,.,  bona,  anil  mim>t,  a  pore,  •■(rniftfa  a 

morbidlr  porous  condition  of  tha  onwvv*  ti»au«.    The  proctaa  by  whJefc  it  ia 

Kencrally  produced,  is  ajroonymou*  with  mroW/uofiow. 

*  We  wiiti  bore  to  remark,  once  for  all.  tlml  llie  micrexcopical  examination?  detailed  la 

(hii  chapter,  were  nearly  all  conducted  by  Prof.  Gouley.    The  author,  bowerer,  »Mi,'.tsl  at 

ilium,  ami  prepared  the  descriptions  thereof  at  the  time  ibcy  were  made- 
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December  4.  —  It  is  reported  that  the  patient  is  doing  well,  and  that 
the  wound  of  operation  is  granulating. 

January  12,  18fi6.  —  Patient  again  reported  to  be  doing  well. 
April  1.  —  I  am  informed  that  the  patient  has  made  a  good  recovery. 


Comments.  — The  fact  that  the  disease,  in  this  rase,  appears  to 
have  had  two  distinct  paroxysms  or  epochs,  has  already  been  suf- 
ficiently alluded  to.  There  is,  however,  another  vcrj  interesting 
feature  which  belongs  to  it.  OM  that  is  seldom  met  with  in  the 
■tumps  of  amputated  HiiiIn  ;  and  that  feature  is  the  simn-    spnnuiMM.ii* 

,.      ,        ,  .        .  ...  ,  |wr!<inukiu 

taneous  perforation  of  the  bone  in  its  continuity  in  order  orixm 
to  permit  the  escape  of  imprisoned  pus.  Thin  spt'intaneou  tivphin- 
ing  of  the  compact  wall  of  the  tihia  nppears  to  have  occurred 
ral  mouths  before  the  patient  presented  himself  at  Dr.  Gnu  ley 'a 
cliniqne.  In  another  class  of  cases,  such,  for  example,  as  suppur- 
ative inflammation  of  medullary  tk-oie  of  the  Ion;  ■" 'earring 
spontaneously,  the  continuity  of  the  limb  being  at  the  same  lime 
preserved,  it  not  unfreqiiently  happens,  provided  the  inflammatory 
process  has  not  been  very  acute  in  chaiart.  r,  that  the  walls  of  the 
diseased  bone  have  one  or  more  holes  bored  through  them  by  an 
ulcerative  process,  to  permit  the  outflow  of  imprisoned  matt- r. 
Hey  has  reported  two  cases  that  have  alrca<l,  boOfl  referred  to, 
••in  this  spontaneous  perforation,  or  operation  of  trephining 
performed  by  nature,  occurred  in  the  :ibin  ;  Stanley  one  case  where 
it  happened  in  the  humerus ;  and  Chassaignac  one  case  where  the 
femur  was  the  bone  involved  ;  and  the  writer  has  recently  seen  two 
dry  : ;  of  such  spontaneous  perforation  occurring  near  the 
lower  end  of  the  femur,  one  of  which  presented  itself  in  the  prac- 
tice of  Prof.  Carnochaii.1 

Chronic  osteo-myelitis  in  stump-bone*  very  often  produces  necrosis. 
This  probably  is  the  tangible  result  which  has  most  fre-  j,MrMimm 
qucntly  been  occasioned  by  chronic  inflammation  of  the  J*^!^^ 
medullary  tissue,  following  after  amputation,  in  the  course  "*■ 
of  the  war.  The  Army  Medical  Museum  at  Washington  contains  a 
great  number  of  specimens  of  necrosis  having  apparently  such  an 
origin.  Some  of  them  are  composed  only  of  the  internal  lamella)  of 
the  bone,  in  which  case  the  necrosis  is  called  central ;  but  others  of 
them  embrace  the  whole  thickness  of  the  bone,  and  in  such  case  the 
necrosis  is  denominated  total.  Chronic  osteo-myelitis  produced  an 
internal  necrosis  in  the  case  upon  which  we  are  now  commenting, 
end  this  dead  bone  was  the  source  of  a  great  deal  of  trouble  to  the 

1  IN*l  «Uo  report*  •  cat*  -twreio  tb«  cranium  wm  ptrfbnttd  •pooUoe^iulT. 


the  sariuuuding  tissues  by  its  presence,  and 
■  kaaaaxaasBsafavy  eonditkra,  and  a  damaging  suppuration 
The  early  ifpril  of  tbe  necrosed  bone  is  impcrativelv 
m  all  Ma  eases  ;  and.  in  genera],  it  should  be  extracted 
by  the  wpo'i  art,  as  soon  as  its  separation  from  the  Bring  bow 
is  eosapleCe.  If  it  he  left  to  the  open  t  km  of  nature  alone,  months, 
and  even  a  lifetime,  aaay  pass  away,  and  still  the  necrosed 
re— iu  ■ajifMiicd.  Again :  we  have  often  seen  i 
to  be  irritable,  tender,  and  to  discharge  purulent 
1  Ihtpugli  a  fataleoi  channel,  until  the  extraction  of  a  small 
of  necrosed  none  has  been  effected  by  surgical  means, 
the  fistadosa  channel  healed  up,  and  the  stump  U'cnrae  en- 
tirely sound  without  delay.  The  subject  of  necrosis  possesses  much 
practical  importance,  and  therefore  will  be  more  fully  developed 
in  •  chapter  drrotcd  specially  to  it. 

Another  interesting  feature  in  this  case  was  the  great  amount  of 
it,,,-  ,  enlargement  which  the  tibia  had  undergone.  This  was 
JS^SL.  produced  by  the  deposition  of  successive  layers  of  new 
osseous  tissue  beneath  the  periosteum  from  inflammatory 
excitation  of  its  innermost  or  osteo-genetic  layer,  having  a  reddish 
color,  and  a  distinctly  porous  or  cancellous  structure.  It  is  also 
worthy  of  remark  that  the  old  bone  around  which  the  new  osseous 
development  had  taken  place,  which,  by  the  way,  belonged  origi- 
nally to  the  compact  tissue  of  the  shaft  of  the  tibia,  also  had  a  reddish 
color  and  a  spongy  structure,  and  looked  so  much  like  the  new 
bone  that  we  could  not  tell  where  the  old  bone  ended  and  the  new 
bone  began,  or,  in  other  words,  that  there  was  no  line  of  separation 
perceptible  between  them.  This  abnormal  condition  of  the  old 
Q— !■_  compact  osseous  tissue  is  called  outeo-porori*,*  or  medulli- 
iriimi.  Motion,  and  must  be  looked  upon  as  one  of  the  legitimate 
consequences  of  the  inflammatory  process  operating  in  bone.  It 
consists  essentially  of  an  increase  in  size  of  the  medullary  spaces 
effected  at  the  expense  of  the  hard  osseous  lamelhe.  with  a  corre- 
sponding development  of  new  medullary  tissue  to  fill  up  the  large 
medullary  spaces.  The  inflammatory  osteo-porosis,  as  well  as  the 
hypertrophy  in  the  case  now  under  consideration,  resulted  directly 
from  the  irritation  occasioned  by  the  dead  bone  encased  within  it* 

»  Am  already  Mated,  tab  torn  m  derired  from  two  Greek  wordis  terfer,  MgnitVing  boats, 
and  *6r*t,  a  port,  and  deootea  an  abnormally  parous  condition  of  the  oaarom  tlneaea. 

*  Oilier  hai  leood,  in  expcriinentinic  an  animate,  that  traumatic  irritation  t<  tbe  ma/row 
i*  frequently  Iranatnitted  to  tbe  perlottcum,  ami  give*  rlae  there  to  a  new  baas  format ioa, 
•vto  more  ToJuminoua  than  would  be  produced  by  irritation  of  the  prriotteuaa  itself.  A 
vary  carioui  rtanlt  la  occaatanaJlr  c-basrred;  (be  irritation  of  tbe  marrow  star  cam*  sap* 


The   Cauteg  of  0»teo-mydit\t.  —  The  etiology  of   disease  is,   in 
general,  a  subject  of  great  importance  in  a  practical  point  importune* 

t»        -  i ,  -"  .■  c    °' •liolorr  lo 

of  view.  \\  c  cannot  expect  to  remove  the  causes  of  purm. 
disease  unless  wc  are  acquainted  with  them.  It  is  only  through  the 
aid  derived  from  a  tliorough  appreciation  of  the  causes  which  may 
produce  any  disorder  that  we  can  be  able  to  shield  the  individual 
man  from  its  attack,  especially  when  he  is  surrounded  by  riiviini- 
stanccs  favoring  its  occurrence.  The  medical  man  who  is  ignorant 
of  the  conditions  required  for  the  generation  of  a  particular  malady, 
is,  in  great  measure,  powerless  to  prevent  the  incursions  of  that 
malady.  Furthermore,  unless  he  has  a  good  acquaintance  with 
the  etiology  of  the  disorder  he  is  called  upon  to  treat,  he  may  com- 
mit the  sad  error  of  permitting  it  to  be  aggravated  by  the  operation 
of  causes  or  circumstances  which  are  susceptible  of  removal.  We 
say,  then,  that  the  science  of  etiology,  whether  viewed  in  the  light 
of  enabling  us  to  prevent  the  occurrence  of  certain  dimwd  coadt- 
tioos  of  the  organism  altogether,  or  of  assisting  us  to  conduct  them 
to  a  successful  issue  after  they  have  appeared,  is  a  matter  of  the 
very  highest  degree  of  practical  importance.  He  does  well  who 
teaches  us  how  to  cure  a  disease,  more  especially  if  it  be  one  tliat 
is  dangerous  to  life  or  grievous  to  bear ;  but  he  does  still  better 
who  shows  us  how  to  avoid  it  entirely.  For  these  reasons  the 
writer  proposes  to  inquire  into  the  causes  which  have  been  found 
to  produce  inflammation  of  the  medullary  tissue  of  bone,  as 
thoroughly  as  circumstances  will  permit,  in  the  present  state  of  our 
knowledge  of  the  subject. 

The  causes  which  may  develop  an  inflammation  of  the  marrow 
are  nuetptibls  of  being  divided  into  two  principal  classes,  cimraeauou 
namely,  the  general,  and  the  special  or  local.  Among  ^^n^e"!. 
those  which  are  general  or  systemic  in  their  operation,  "*• 
we  may  enumerate  the  period  of  youth,  the  male  sex,  the  occupa- 
tions in  life  which  exhaust  the  physical  vigor  by  their  laborious 
nature,  and,  at  the  same  time,  expose  the  person  to  traumatic  lesions 
of  the  medullary  tissue,  the  lymphatic  temperament,  and  all  the 
unsound  conditions  of  the  general  health,  such  as  those  produced 
by  the  scrofulous,  the  syphilitic,  and  the  cancerous  cachexia*,  and 
by  the  rheumatic,  the  gouty,  and  the  scorbutic  diathesis.  Among 
the  causes  which  are  special  or  local  in  their  operation,  we  may 
enumerate  the  various  wounds  and  injuries  of  bone,  surgical  opera- 

purallun  or"  that  aubataw-e,  the  bono  ba  completely  broaforined  into  a  now  medullary  I 
wfclle  a  voluminous  formation  of  frc»h  bono  ia  developed  beneath  the  ptrioaleutn,  the  bulk 
oftba  »liole  bvioR  double  wlint  it  was  Won-  the  inetitution  of  the  experiment.    3ce  Am*ri- 
oin  /owW  ittJical  .So'encr*.  January,  18W,  p.  151. 
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tions  involving  the  osseous  tissue,  when  undertaken  for  the  cure 
disease  as  well  as  the  relief  of  injury,  and  seven?  inflammation  or 
destructive,  ulceration  located  in  the  parts  bordering  closely  npoo 
bone. 


Oateo-mt/elitit  is  prei'minsntly  a  Dittatt.  of  Youth.  —  A  my 
Tout!)  u«  large  majority  of  its  victims  have  been  young  people,  that 
wt^ul'jtii-  is,  persons  who  have  not  reached  the  middle  period  of  life. 
Of  seventy-two  cases  occurring  in  military  practice  under 
the  author's  observation,  the  notes  of  which  liare  been  preserved. 
but  five  were  more  than  40  years  old.  Two  of  them  were  40,  one 
44,  another  48,  and  the  other  40.  •  But  the  statistics  with  regard 
to  the  age  at  which  osteo-myelitis  is  most  likely  to  occur,  that  are 
derived  from  this  source,  may  be  objected  to,  on  the  ground  that 
the  field  of  observation  is  limited  practically  to  soldiers,  nearly  all 
of  whom  are  young,  but  few  of  them  in  our  army  being  less  than 
18  or  more  than  40  years  of  age. 

Let  us,  then,  ascertain  what  the  statistics  collected  from  civil 
practice,  against  which  this  objection  cannot  be  urged,  teach  npon 
this  ]">int. 

( H'  four  cases  of  osteo-myelitis  observed  by  Chnssaignac,  one  was 
12,  another  14,  another  16,  and  the  other  32  years  old.  Neither 
of  them  followed  a  surgical  operation,  or  a  solution  of  the  continuity 
of  the  bone. 

Of  five  cases  of  this  disease  observed  by  Reynaud,  one  was  16, 
another  24,  another  31,  and  in  the-  other  two  the  age  is  not  stated. 
In  all  of  them  it  followed  amputations  performed  for  disease.  Four 
of  them  were  amputations  of  the  thigh,  and  one  of  the  arm. 

Of  two  cases  recorded  by  Hey,  one  was  15,  and  the  other  is 
described  as  a  young  lady. 

Of  three  cases  seen  by  Mr.  Phillips,  one  was  17,  another  82,  and 
the  age  of  the  third  is  not  mentioned. 

Of  mx  cases  recorded  by  Mr.  Stanley,  one  was  14,  another  16, 
another  70,  another  is  described  as  a  young  man,  and  the  age  of 
the  remaining  case  is  not  stated. 

Of  ten  cases  which  havo  recently  occurred  or  been  treated  in 
the  New  York,  the  Bellevue,  and  tin-  St.  Vincent's  Hospital,  and 
in  private  practice  in  this  city,  all  of  which  I  hams  seen,  the  young* 

1  Tlie.c  79  cs«e»  of  osteo-myelitis  occurring  among  the  wounded,  were  dnlritMtcd  as 
follow,,  in  mpect  lo  age:  Five  |5)  wer«  40  years  old.  or  more  llianlli*!;  six  (4)  were 
belweon  '!.'.  mid  ill:  I  li.ti.-vn  (1,1)  were  botween  90  ami  Si;  »*vMifero  (IT)  wet*  betwian 
9*  and  SO;  lBUXj4m  tail  were  between  W  and  Ms  and  seven  O)  were  between  IS 
•nil  90.    The  youngcel  of  theee  caw*  wa»  18,  and  tbe  oldest  10. 
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est  was  11,  and  the  oldest  46  rears  of  age. 
passed  the  middle  period  of  life.1 

Of  thtrt\f'»<vtn  eases  of  osteo-myelitis,  occurring  in  civil  life, 
and  in  the  practice  of  a  considerable  number  of  surgeons,  in  both 
Europe  and  America,  which  the  miter  has  cither  witnessed  or 
collected,  but  one  had  reached  TO,  one  60,  two  40,  and  one  40 
years  of  age,  which  gives  a  total  of  only  five  cases  occurring  after 
the  age  of  40.  Of  the  remaining  thirty -two  cases,  eleven  were  less 
than  20  years  old,  eight  between  20  and  SO,  four  between  SO  and 
40,  and  in  «in«  cases  the  age  is  not  specified.  In  two  of  thuni, 
however,  it  is  stated  that  the  patients  were  young.  It  will  be  per- 
ceived that  in  twenty-eight  cases,  occurring  in  civil  |iarti,  <■,  wherein 
the  age  was  accurately  noted,  twenty-three  were  less  than  40,  and 
anW  five  were  more  than  40  years  of  age  ;  or,  to  state  the  same 
matter  somewhat  differently,  nineteen  were  less  than  80,  and  nine 
were  over  30  years  old.  The  youngest  patient  was  but  11,  and 
was  treated  by  Professor  Van  Buren.9 

One  reason  why  inflammation  of  the  medullary  tissue  is  more 
apt  to  occur  in  youth  than  at  the  later  periods  of  life,  is,  JJJfJEjJ 
in  all  probability,  the  fact  that  the  bones  are  still  grow-  £  »•*;» 
ing,  and  the  marrow,  especially  in  the  long  bones,  is  more  vascular 
and  more  irritable,  during  the  early  than  during  the  later  years  of 
life. 

The  influence  of  tex  in  the  production  of  osteo-myelitis  is  about 
as  strongly  marked  as  that  of  age.     All  of  Chassaignac's  UxtMt 
and  all  of  Stanley's  cases  occurred    in  males;  and,  of  num 
thirty-seven  cases  of  that  disease  occurring  in  civil  practice,  twenty- 
eight  were  males,  only  eight  were  females,  and  in  one  case  the  sex 
was  not  stated. 

Occupation  appears  to  promote  the  occurrence  of  osteo-myelitis 
in  proportion  as  it  exposes  the  osseous  frame-work  of  the  ow»p»ikm 
body  to  mechanical   injury;    and  hence  that  disease  is  •"■»°~- 
frequently   met  with  among  machinists,    railroad  employees,    and 
soldiers,  the  latter  especially  in  time  of  war. 

'  Of  th#  ft  a  tint  which  I  havo  recently  aeen  in  civil  practice,  only  (*»  wer«  more,  thin 
30  yean  old.  One  >u  11,  0W  19,  (wo  29,  fir.)  94,  one  98,  ont  i!K,  ami  fioo  48  yearn  of  aft*. 
OM  Of  the**  patient*,  the  child  of  11,  wm  mat  with  in  private  practice.  All  tha  otban 
war*  a**n  in  hospitals.  It  should  also  be  atatod  that  they  were  met  with,  not  in  Imapitah 
far  rtiidran,  or  for  children  and  iduln  together,  but  in  hoipllaU  d«rot«d  to  the  treatment  of 
adalts  almost  exel naively.  Thi»  account*  for  th*  comparatively  *mall  number  of  tb«  caao* 
occurring  before  the  ago  of  8ft. 
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Again  :  the  scorbutic  diathesis  probably  oxcrtcd  considerable  m- 
Vorbotin  fluenco  in  the  production  of  osteo-mvelitis  among  such  of 
■  cau».  our  troops  as  were  tainted  witli  it,  throughout  the  whole 
war.  At  least  such  appears  to  have  been  tine  o|  pinion  of  many 
intelligent  observers  who  have  paid  attention  to  the  subject.  Thi* 
opinion,  however,  seems  to  rest  on  general  grounds  and  impres- 
sions, iiKin  than  upon  individual  fact*  and  cases.  But  I  think 
there  can  be  no  doubt  that,  other  things  being  equal,  the  scorbutic 
wounded  are  more  apt  to  become  the  victims  of  this  disease  than 
the  non-scorbutic ;  and,  viewed  in  this  light,  scurvy  may,  with 
propriety,  be  considered  as  an  important  predisposing  cause  of 
ostco-myc  litis. 

We  must  next  give  suitable  consideration  to  the  subject  of  tm- 
routmror     purity  in  the  air  of  hospital?  as  a  cause  of  ostco-mytliti*. 

» I  have  no  doubt  that,  hospital  air,  so  called,  exerts  an 

important  influence  in  the  production  of  this  disease.  I  believe 
that  I  have  seen  many  cases  of  inflammation  of  the  medullary 
tissue  occur  after  injuries  and  surgical  operations  involving  I 
among  patients  treated  in  the  wards  of  both  military  and  civil 
general  hospitals,  and  prove  fatal  there,  while  if  the  same  patients 
had  been  treated  with  precisely  the  same  attention,  but  in  a  dithr- 
ent  atmosphere,  such,  for  example,  as  that  afforded  by  hospital 
tents  properly  pitched,  or  in  the  open  air  itself,  or,  in  civil  life,  in 
isolated  private  dwellings,  they  would  not  have  got  ostoo-myelitis 
at  all,  or,  if  they  did,  it  would  have  presented  itself  in  so  mild  a 
form  as  not  to  result  in  death.  I  can  now  call  to  mind  several 
fataj  cases  of  this  disease  which  have  recently  occurred  in  hospital 
practice  (civil),  when,  in  all  probability,  the  patient.-,  would  have 
recovered  if  treated  with  only  the  same  attention,  both  professional 
and  otherwise,  in  isolated  private  dwellings  or  quarters.  Moreover, 
clinical  observation  has  abundantly  shown  that  if  the  wounded, 
and  especially  the  amputated,  be  subjected  to  the  action  of  an 
atmosphere  loaded  with  the  effluvia  arising  from  human  bodies 
when  aggregated,  and  with  the  odors  emanating  from  suppurating 
wounds,  notwithstanding  that  cleanliness,  in  the  ordinary  sense  of 
the  word,  is  maintained,  their  wound*  nre  very  apt  to  tnke  on  an 
unhealthy  action,  their  stumps  to  become  the  seats  of  a  destrm 
inflammation,  which  is  not  confined  to  the  flap,  but  involves  the 
medullary  tissue  of  the  bone  also.  Kven  when  the  hospital  ward, 
and  the  bedding,  and  the  clothing,  and  the  persons  of  the  patients 
themselves  are  all  clean,  if  the  air  which  fills  the  ward,  i".  «.,  the 
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air  which  the  patients  respire,  and  in  which  they  are  constantly 
immersed,  is  not  clean  likewise,  they  will  be  exposed  to  the  occur- 
rence of  inflammatory  mischief  in  their  wounded  parts,  not  except- 
ing tho  mednllary  tissue  ;  and  in  this  way  the  impure  air  of  gen- 
eral hospitals  becomes  an  exciting  cause  of  osteo-myelitis  of  bo  much 
importance  that  it  ought  not  to  be  overlooked.  It  is  not  too  much 
to  say,  in  this  place,  that  the  want  of  a  wholesome  atmosphere  for 
the  inmates  of  hospitals  to  breathe  constantly  both  day  and  night, 
which  results  from  imperfect  or  deficient  means  of  ventilation,  is 
one  of  the  most  glaring  evils  which  we  now  meet  with  in  the  man- 
agement of  hospitals. 

It  has  been  thought  by  some  that  the  hospital  air  was  almost  the 
sole  cause  of  osteo-myelitis  among  our  wounded  during  Ppof  T%rrwt 
the  late  war.  The  writer  believes  that  this  opinion,  while  "1.^,t'1 
correct  to  a  considerable  extent,  iB  by  far  too  exclusive  "*"" 
On  this  subject  a  recent  author,  Dr.  J.  Fayrer,  Professor  of  Sur- 
gery in  the  Medical  College  at  Calcutta,  entertains  the  same  belief 
as  the  writer.  He  states  that  for  a  long  time  he  attributed  the 
causation  of  this  disease  to  the  bad  sanitary  condition  of  the  Indian 
hospitals ;  but  M  I  am  now  persuaded  that  although  unfavorable 
conditions  of  this  character  increase  the  liability,  and  may,  in  some 
instances,  determine  tho  occurrence  of  a  disease,  which  under  more 
favorable  circumstances  would  be  absent,  yet  that  these  alone  are 
not  sufficient  to  account  for  a  condition  which  makes  its  appearance 
when  other  cases  are  doing  well,  and  when  other  parts  of  the  same 
wound  are  perfectly  healthy  and  undergoing  vigorous  repair.  It 
is  not  at  all  unusual  to  see  an  amputation  in  which  part  of  the  bone 
has  perished,  whilst  the  soft,  parts  of  the  stump  are  healthy,  and 
whilst  other  surgical  cases  in  the  same  ward  are  doing  well,  the 
aspect  of  the  rases,  generally,  in  hospital,  also  being  favorable."  l 

Professor  Van  Burcn  has  communicated   to  the  writer  some  ob- 
servations which  relate  to  the  influence  exerted  by  hospital   Pref  Ttl) 
air  in  the  production  of  osteo-myelitis.     He  remarks,  •*  In   ft-TuTur 
my  experience  the  chronic  form   of  the  disease   resulting  "»c»0»- 
in  necrosis  of  stump-hones  is  the  rule  after  hospital  amputations, 
and  the  exception  in  private  cases.     After  some  thought,  I  cannot 
recall  a  case  of  the  disease  which  has  occurred  to  me  in  private 
practice."    This  testimony  is  important. 

The  remaining  causes  of  inflammation  of  the  marrow,  that  are 
general  in   their  nature,  can   be   more  conveniently  eon-   0ij»t«t». 
sidered  in  connection   with   the    individual  cases  which    Umtc  =■■»-. 
•  Vide  American  Journal  Aftdkai  Scitneu,  Jmnutnr,  1866,  p.  361. 


tend  to  illustrate  tlieir  influence  ;  and,  therefore,  such  a  course 
will,  for  the  most  part,  be  pursued,  so  far  as  they  are  concerned. 
Prominent  among  the  systemic  causes  of  osteo-mye  litis  which  be- 
long to  this  category  are  the  scrofulous  and  the  syphilitic  dyscrask 
and  the  rheumatic  and  gouty  diathesis. 
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Wc  will  now  proceed  to  the  consideration  of  those  causes  of  osteo- 
myelitis which  are  local  or  special  in  their  operation,  and 
li  redly  Rxm  the  medullary  tissue  at  the  place  of 
disease.  It  may  be  stated  in  a  general  way  concerning 
them,  that  they  are.  for  the  most  part,  of  a  traumatic 
nature,  and  result  directly  from  violence,  or  tin-  applica- 
tion of  force,  in  some  form  or  other,  to  the  hones;  that  they  are 
tuiongtA  found  to  be  operative  iu  both  the  civil  and  the  military 
n 'I' uI'maij  hfe,  and  are  therefore  met  with  in  both  the  civil  and  the 
*»rgrrj.  military  practice  of  our  nrt,  hut  much  less  frequently 
in  the  former  than  in  the  latter.  The  civil  surgeon  will,  however, 
Itdrj  err,  if  he  thinks  that  a  cognizance  of  the  causes  which  may 
produce  inflammation  of  the  medullary  tissue,  belongs  to  the  do- 
main of  military  surgery  alone;  and  if  ho  acts  consistently  with 
such  a  belief  in  his  practice,  he  will  \te  almost  certain  to  overlook 
tli is  disuse  when  it  presents  itself  in  his  patients,  although 
symptoms  indicating  its  advent  may  be  strongly  marked,  and  such 
as  he  would  not  fail  to  perceive  the  meaning  of,  if  his  mind  were 
not  preoccupied  with  a  false  theory. 
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Proceeding,  then,  with  an  account  of  the  traumatic  causes  of  osteo- 
myelitis, we  remark,  in  the  first  place,  that  it  may  be  pro- 
duced by  contuied  wounds  of  bone.  This  (act  was  first 
recognized  in  civil  practice,  and  was  first  placed  upon 
record  by  Percival  Pott,  in  some  remarkable  observations  upon 
contusions  of  the  cranium.  It  has  also  been  ascertained  among 
the  wounded  treated  in  our  army  hospitals,  that  contused  wounds 
of  bone  aro  very  apt  to  be  followed  by  inflammation  of  the  medul- 
lary tissue  ;  and  the  following  case,  which  occurred  in  the  author's 
practice,  .iti'mil ,  .1  .-tmngly  marked  illustration  of  it,  occurring  in  a 
long  hone. 

Case  VI.  Contusion  of  the  SJtafl  of  the  Left  Femur  by  a  Grazing 
Rullet ;  Extravasation  of  Blood  into  tht  Marrow  ;  Suppurative  Osteo- 
myelitis ;  Extensive  Necrosis,  Osteo-porosii,  and  furies  ;  Pits  in  the 
Medullary  Canal  and  Hip-joint ;  Death  on  tlic  Fiftieth  Day ;  reported 
by  Acting   Assistant   Surgeon   Charles    H.  Osborne,  U.  S.  Army.  — 
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Sergeant  F.  Waltz,  Co.  I),  8th  Michigan  Vols.,  aged  39,  was  admitted 
to  the  Stanton  U.  S.  Army  General  Hospital  duly  -J,  1804  He  had 
been  wounded  in  battle  before  Petersburg,  Va.,  .June  30,  by  a  minie 
ball,  which,  entering  the  outer  side  of  the  right  thigh  in  the  upper 
third,  passed  transversely  through  behind  the  bone:  then,  entering  the 
left  thigh,  passed  through  it,  grazing  the  femur,  mid  lodged  beneath  the 
skin,  from  whence  it  was  extracted  by  a  small  incision.  At  the  time  of 
admission  to  hospital,  both   wounds  were  suppurating  freely,  and  his 

general  condition   was    p -.     I'  nil  diet,  tunics,  and   stimulants  were 

ordered,  with  ice-dressings  to  the  wounds.  His  Ixuv.N  being  consti- 
pated, sal.  Kuchelle  •  i.  was  administered.  lie  cojimhiiued  of  pains  in  the 
shoulders  aud  upper  extremities.  His  bowels  remained  obstinately  con- 
stipated, and  required  occasionally  laxative  medicines  until  August  10, 
when  the  opposite  condition  set  in,  and  ho  had  from  three  to  four  pas- 
sages during  the  twenty-four  hours,  attended  with  rigors.  Bismuth  and 
opium  were  added  to  the  treatment.  The  tongue  became  coated,  he 
l.i-t  his  appetite,  and  by  August  II,  all  the  symptoms  commonly  per- 
i  doing  to  typhoid  disease  were  fully  developed.  The  treatment  now 
consisted  in  the  administration  of  nutrients,  stimulants,  small  doses  of 
ol.  terebinth,  in  emulsion,  and  qiiiniaysulph.  in  solution.  The  purulent 
discharge  from  the  wound  became  more  profuse  and  thin.  He  com- 
plaint  J  of  having  great  jjtiin  in  the  l<\lt  thigh.  Necrosed  bouc  was  de- 
tected by  examination  with  a  probe.  Opium  was  administered  to  allay 
the  pain,  and  the  diarrhoea  was  partially  checked  by  the  injection  of 
starch  and  opium.     lie  gradually  sank  deeper  into  the  typhoid  condi- 

Ftion,  and  died  August  19. 
AiUofixy  tv.  ciiiy-iiiur  hours  after  death.  Cadaver  extremely  emaciated  ; 
muscles  of  left  thigh  infiltrated  with  pUl :  femur  extensively  denuded  of 
its  periosteum  :  necrosis  of  its  shaft  for  two  thirds  its  length ;  a  new 
bony  deposit  surrounds  the  femur  at  place  of  contusion  ;  the  lower  three 
fourths  of  th*  medullary  anal  <:inlniii  it  thin \  rfreenixh-fotorftt  pirs,  which 
Itself  where  the  bone  is  denuded:  the  upper  fmirth  rmitriiwt  old 
clotted  Uwnl.  Pus  to  the  amount  of  f.  *  i-  was  found  within  the  capsule 
of  the  hip-joint 

The  lungs  aud  heart  were  normal;  liver  slightly  enlarged;  spleen 
enlarged  and  soft ;  kidneys  normal ;  Peyer's  glands  presented  the 
-  shaved  chin  "  appearance. 

The  bullet  had  grazed  and  bruised  the  femur  a  short  distance  below 
the  trochanters. 

The  porosity  of  the  diseased  and  necrosed  bone  was  very  much  in- 
creased. It  presented  a  worm -eaten  or  honey-comb  appearance,  which 
was  the  most  marked  in  situations  where  the  periosteum  had  become 
detached.  There  was  pus  in  the  pores,  medullary  spaces,  or  cancel li  in 
such  localities. 

The  author  published  this  case,  along  with  several  other  examples  of 


310 


CONTUSION    OF    MAUKOW. —  HOW    PK0l)t  IC 


contused  wounds  of  l>one,  in  the  "  American  Journal  of  the  Medical 
Sciences,"  fnr  July,  186J.* 

Commentt.  —  In   this  rase  of  graze-wound  of  the  femur,    the 

mechanical  injury  wns  not  confined  to  the  osseous  tissue  against 

Mjkto-io-      which  the  bullet  directlv  impinged,  but  the  medullary  tis- 

•  ■■•  u.  ...     ,\       ',     ,  ••tii 

jund.  sue  also  was  injured,  although  the  projectile  did  not  come 

in  contact  with  it ;  for  the  autopsy  disclosed  the  fact  that  a  con- 
siderable quantity  of  blood  had  been  extravaeated  into  the  medul- 
lary canal,  at  the  place  of  injury,  some  time  before  death,  and  this 
extravasation  of  blood  does  not  appear  to  have  been  connected 
with  any  event  in  the  clinical  history  of  this  patient,  other  than  the 
contused  wound  of  his  femur.  If  that  bone  had  not  been  injured, 
the  hemorrhage  itito  its  marrow  would  not  have  taken  place.  It 
seems,  then,  that,  in  this  case,  the  impulse  of  tho  bullet  was  com- 
i*»mtion  muniented  to  the  soft  marrow,  through  the  compact  wall 
b'otf-mZb  of  the  bone,  and  was  suhVieiitlv  powerful,  after  reaching 
or  bow.  tne  marrow,  i0  |acerate  some  of  its  capillary  blood-vessels, 
and  thus  produce  an  extravasation  of  blood  in  its  parenchyma  or 
substance.  When  a  rifle-ball  strikes  tho  compact  tissue  of  a  bono 
in  the  way  it  did  in  this  case,  it  throws  the  osseous  lamella?  lying 
beneath  the  place  of  impingement  into  vibrations,  which 
are  propagated  through  the  whole  thickness  of  the  l»ony 
wall  to  the  contents  of  the  medullary  canal.  Now,  the  differ- 
ence, in  respect  to  density,  elasticity,  and  tenacity,  between  the 
osseous  and  the  medullary  tissue  is  very  great.  Hence  it  follows 
that  the  vibrations  produced  by  the  stroke  of  a  bullet 
upon  a  bone,  which  are  rhythmical  in  the  bony  tissue,  are 
not  rhythmical  when  propagated  to  the  medullary  tissue.  They  jar 
aeainst  each  other  in  the  latter,  from  the  disturbance  of  the 
i  ir.  tlun  ;  and  in  this  way  the  discordant  vibrations,  especially  when 
the}'  are  strong,  are  apt  to  rupture  some  of  the  delicate  capillary 
vessels  with  which  the  marrow  is  copiously  supplied.1     In  this  way, 


Vikmri6M 
tutu*. 


VltnlSocw 
not  n  Unnl- 


1    Vide  p.  JO  ate. 

*  On  tliia  topic  PiroRoff  »*y*.  "That  which  Xauderfer  hat  Mid  of  the  affecta  apoa  the 

-urn  of  ■  projectile,  I  find  very  chiriuL'rittic.  and  agrtieuiu:  with  my  uwn  convictioni : 

'   tn  ilnilir  boil*  (truck  by  ■  pnijectile  ■  thrown  inin  vit>rstir>na  •<(  a  «*»l»in  extent  and 

duration,  lilca  a  ubm  cord  or  epruig If  th*  bon#  vibrato*  loo  rat 

the  perloeteuni  and  other  toft  pari*  cannot  follow  these  vibration*  or  uwvamenta.  th*  mm- 
bran*  become*  detached  frum  tli«  tour."  Whenever  a  bona  injured  by  a  pn>j«ctil«  ia  <ar»- 
fnBy  examined,  th*  fallowing  changM,  whMi  I  oonaldw  of  ilia  utrno*t  imrMiruoee,  are 
found  in  ihe  poricHictim  and  medullary  cavity.  1st.  Ktehytnoai*  of  the  prnoueum.  with  or 
wiiliniii  detachim-nt  uf  that  membrane  Ito  be  coniiderrd  iu  another  plait,  act  chanter  on 
Dvrioatirui;  and  Hit  Kvery  diaphyaia  Injured  by  a  nmjacllla  I  hav*  had  the  opportui 
divide  length w-ja,  with  a  aaw,  baa  praaected  th*  aana*  diaaarninaUad  ar  tout uent  •xtravaia- 
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then,  an  extensive  ecchymosis  uf  the  marrow  appears  to  have  been 
produced  in  the  case  now  under  consideration.     Further-    jtMhymeeii 
more,  since  ecchymosis  occasioned  by  violence  is  always  "' ttMtair- 
characteristic  of  the  form  of  injury  called  contusion,  we  may  with 
propriety   say   that  in  this  case   the  marrow  was  contused;  and, 
since  the  bullet  did  not  come  into  direct  contact  with  the  marrow 
itself,  but  injured  it  through  the  medium  of  the  compact  wall  of  the 
bone,  we  can  go  still  further,  and  say  that  the  contusion  Mwiuu.  con- 
of  the  marrow  wot  mediate  in  its  character.    Again,  if  the  uanvw. 
vibrations  produced  by  the  stroke  of  the  projectile  bad  not  been 
sufficiently  strong,  when   propagated  to  the  medullary  tissue,  to 
lacerate  its  vascular  net-work,  but,  at  the  same  time,  were  suffi- 
ciently strong  to  occasion  at  least  some  functional  disturbance  or 
some  irritation  of  that  tissue,    we  would  say  that  con-  cotwuuioo 
cuttion  of  Otc  marrow  had  been  produced.     Intho  opinion  0,mtm1'- 
of  the  writer,  if  the  discordant  vibrations  occasioned  by  force  sud- 
denly applied  to  the  exterior  of  a  bone  are  sufficiently  powerful  to 
on-liMiiose  the  marrow  by  rupturing  its  capillary  blood-vessels,  it 
is  proper  to  employ  the  term   contution  to  designate  the    r>i«iin«uon 
character  of  the  injury  inflicted  upon  the  marrow  ;   luit  if  t^"~°£JB' 
the  discordant  vibrations  arc  not   sufficiently  powerful  to  C0I":UJ,l0I,• 
produce  ecchymosia  of  the  medullary  tissue,  while,  at  the  same 
time,  they  are  strong  enough  to  throw  it  into  an  irritable  condition, 
a  condition  wherein  it  is  prune   to   btciiinu  inlhimed,  it  is  better  to 
on  the  term  concugsion  to  represent  the  nature  of  the  injury  sus- 
tained by  the  marrow.    While  reflecting  upon  this  topic,  it  should 
Dot  he  forgotten  that  the  medullary  tissue,  especially  in  the  dia- 
-  it  the  long  bones,  is  very  much  oxpoaed  to  injuries  in  the 
nature  of  concussion  and  contusion,  on  account  of  a  i>cculi!»rify  in 
its    anatomical  structure,    which  was   mentioned  while   we  were 
speaking  of  its  physiological  anatomy,  namely,  the  small  amount 
of  connective  tissue  with  which  it  is  supplied.     It  has  no  strong 
fibrous  frame-work  to  protect   it  against,  the  incursions  of  violence. 
The  writer  has  seen  several  additional  cases  wherein  the   Th»  «rtrr»'. 
marrow  was  ccchvmoscd  in  a  long  bone,  ono  of  which,  in ««»,,. 
also  produced  by  a  contused  wound  of  the  osseous  tissue,  mam*. 
he  published,  not  long  since,  in  an  essay  on  that  kind  of  injury.1 
Tlir  fibula  was  the  hone  involved.1 

tioiu  [of  blood]  in  the  medullary  tluue.  When  the  diaphvsu  in  comminuted,  the  medullary 
limn*  i«  liM  Thill  »nd  lacerated,  ccchymiiMfi,  or  dieorgani ted,  by  Iho  fragment!  driven 
Into  tilt  otMotu  canal"  —  I'irogotT'a  Qatlinei  •</  General  Military  Sargiry.     Leipsic,  1804. 

1  Vide  ateMrtafl  Journal  Mtdlcal  8cien«$,  July.  1W0,  \x  '23  tl  nq, 

*  Dr.  Alien  haa  reported  three  ca»c»  of  iiippuntive  oMco-myelltM  following  "  grmie 
wnundt"  of  ihi-  long  boiiM  (bumcrna  in  one  and  femur  in  two  initaDcee),  in  which  the 


Another  feature  of  this  ease,  which  deserve*  a  passing  comment 
Kxnwi* oe-  m  ,n*is  p'«ce,  is  the  fact  that  thn  necrosis  of  the  femur 
*"™—  "*""  did  not  occur  till  a  very  late  period  in  the  clinical  his- 
tory of  the  patient.  The  osseous  tissue  had  undergone  sonic 
striking  and  important  changes  in  its  structure  and  appearance  be- 
fore that  event  took  place.  The  dense,  compact  structure  of  the 
bone  had  become  changed  into  a  very  loose  and  spongy  formation, 
having    a   worm-eaten    and    honey-combed   appearance. 


Oii«»purcab 
and  cariai 


I.,  itn 


through  which  the  purulent  matter  readily  found  its 
Meictii.  way  fi-om  t|ie  medullary  cavity  to  the  exterior  of  the 
bone.  Now  the  greatly  increased  porosity  of  the  hone  (osteo- 
porosis) and  the  carious  condition  w Licit  were  here  found,  had 
From  <i«g>o-  been  directly  produced  by  an  inflammation  of  the  osseous 
Has.  tissue  itself  (ostitis).     We  entertain  this  belief  because 

we  are  not  acquainted  with  any  other  agency  by  which  this  form 
of  osteo-porosis  can  be  produced.  Furthermore,  it  appears  prob> 
ion»mn.».      able   that  the  inflammatory  process  which  attacked  the 

Hon  Ixwui  Id  ~  .  ,      *  .  , 

uioiK&mm.  marrow  soon  after  its  contusion,  spread  trom  it  to  the 
osseous  tissue,  and  continued  to  develop  itself  there  until  the 
supply  of  blood  was  cut  off  from  the  bone  by  the  destruction  of 
the  marrow  on  the  one  side,  and  the  detachment  of  periosteum  on 
the  other,  when  this  tissue  immediately  perished.  We  say  that 
the  inflammatory  process  in  this  case  originated  in  the  marrow,  and 
spread  from  it  to  the  contiguous  bone,  because  it  was  much  further 
advanced  in  its  career  of  destruction  in  the  former  than  in  the  latter, 
at  least  so  far  as  their  histological  elements  are  concerned.  The 
texture  of  the  former  was  almost  entirely  destroyed  by  the  in- 
flammatory process,  while  that  of  the  latter  was  but  partially  so. 
At  the  moment  when  the  necrosis  occurred,  the  lower  three  fourths 
of  the  medullary  canal  were  filled  with  a  purulent  fluid,  the  prod- 
uct of  the  destruction  of  the  marrow  by  inflammation  ;  but,  at  the 
ami-  timr,  the  surrounding  osseous"  ttMBJ  btt)  only  RCqoited  a 
highly  porous  condition  through  the  same  agency. 

With  respect  to  the  symptoms,  it  is  worthy  of  remark  that  (fti 
patient  complained  of  having  great  pain  in  hit  diteatetl 
thii/h.  It  is  also  worthy  of  remark  that  he  did  not  die  of 
Promudia  pyemia,  although  the  osteo-iuyelitis  wus  very  acute  in 
not g«u».  character;  that,  during  life,  he  did  not  exhibit  the  pecul- 
iar group  of  symptoms  which  characterizes  pytemia,  and  that,  after 
death,  visceral  abscesses  were  not  found  at  the  autopsy. 

mtdultor  li»»u«  appear*  l«  liava  Im  injured  in  tht  wtv  of  cofKwtiwn  unljr;  it  Iraat,  bo 
manlion  is  made  of  tecii/mtnU  of  the  marrow  at  on*  of  the  morbid  vouJitiom  revealed  tir 
the.  •utoj»r<  —  A meri&m  Journal  Affinal  Saturn,  Jinuirj,  1800,  pp.  44-1T. 
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It  also  should  not  be  forgotten  that  the  disease  invaded  the  hip- 
',  and  produced  pyarlhrotit  there. 

\g  case  presents  an  example  of  acuto  osteo-myditis 
of  the  tliiL'ii,  produced  by  a  sever*  blow,  in  civil  life.     It  kCMmtna 
occurred  in  the  practice  of  M.  Chassaignac,"  and  the  fol-  j|£!J^b" 
lowing  account  of  it  has  been  translated  from  his  book.   CtaJ^*BM- 

Cam:  VII.  Suppurativa  Osteo-myelilis  {aevte)  of  liiijht  Femur,  fol- 
lowing a  Sever*  Blow  ;  Purulent  Infect ion  :  Death  :  Autopsy  :  Metastatic 
Abttett  behind  Sternum ;  Spontaneous  Perforation  of  the  Wall  of  the 
Femur  ;  Medullary  Canal  enlarged ;  Deposit  of  New  Osseous  Tissue  on  the 
Exterior  uf  the.  Femur,  etc. —  Kugene  Larnier,  aged  82,  n  jobbing  mer- 
chant, was  admitted  to  the  Lariboisiere  Hospital,  November  29,  185.}. 

About  six  weeks  before  his  admission  to  hospital,  this  patient  received 
a  violent  blow  upon  his  right  thigh,  near  the  junction  of  its  niminan 
inferior  and  middle  thirds.  A  pretty  considerable  eztravasa-  *"**" 
lion  look  place  in  that  region.  The  patient,  not  suspecting  the  gravity 
of  the  injury,  neglected  to  take  care  of  himself.  His  occupation  com- 
pelled him  to  make  long  excursions  ;  he  walked  much.  At  the  end  of 
three  weeks,  an  inflammatory  trouble  became  manifest  in  the  diseased 
limb.  It  wns  probably  more  painful  than  the  patient  acknowledged. 
Then  he  took  to  his  bed.  He  did  not  remain  there  long,  however,  on 
account  of  the  irksnnieness  of  inactiun.  He  resumed  his  habits  of  walk- 
ing, but  with  more  caution.    Then  he  took  to  his  bed  anew. 

!  1 1  vcii  dajs  were  passed  in  these  alternations  of  repose  and  exercise. 
Then  the  patient,  being  restless,  presented  himself  for  surgical  advice, 
and  decided  to  enter  the  hospital  November  29,  18.55. 

November  30. —  On  examining  him,  the  following  condition  of  things 
was  ascertained :  considerable  swelling  of  the  thigh  which  terminates 
abruptly,  near  the  level  of  its  inferior  third;  pain  rather  acute,  and 
fluctuation  resulting  from  the  effusion.  Diagnosis,  periostitis,  consecu- 
tive, probably,  to  the  inflammatory  irritation  of  the  place  of  sanguineous 
effusion. 

December  1.  —  Double  drainage.  The  liquid  which  flows  away  is  a 
nlatuit  of  blood  and  pus.  Some  hours  later,  however,  it  became  en- 
tirely purulent. 

December  2.  —  Evacuation  of  a  considerable  quantity  of  pus  by  the 
perforated  tubes. 

December  4.  —  Suppuration  moTe  abundant,  and  coming  from  the 
deeper  parts  of  the  limb,  far  beneath  the  aponeurosis.  The  articulation 
of  the  knee  Is  enormous  in  size,  nnd  distended  by  the  pus  which  exists 
In  its  interior. 

December  5. — The  disease  has  made  fresh  progress;  the  thigh  is 
more  tense;  prescribed  twelve  wet  cups  upon  the  knee,  and  large 
poultices  upon  the  whole  limb. 


DEATH — AUTOPSY. 


December  6.  —  Condition  the  same ;  poultices. 

December  7.  —  Slight  improvement;  the  place  of  suppuration  empties 
itself  well.  Douches  ami  fumciiutiiMis,  which  procure  great  relief  for 
the  patient.     Immobility  of  the  limb. 

December  8.  —  There  is  oedema,  gas,  and  purulent  diffusion  in  the 
ilii-h ;  but  his  condition  is  not  worse  than  on  the  preceding  days  ;  the 
swelling  of  the  knee-joint  is  not  increased.  It  is  supposed  that  the 
articular  capsule  being  ruptured,  the  liquid  which  it  contains  is  ! 
infiltrated  into  the  spaces  between  tin:  nm.sc.les.  When  simple  pressure 
is  iiimii.'  upon  tha  son  puru,  tin-  pain  la  not  Kate  |  bad  when  the  Ibnb  is 
grasjied  with  the  whole  hand  or  with  both  hands  in  order  to  ascertain 
the  condition  of  the  deep  parts,  the  patient  raise*  a  cry.  Although  the 
course  of  the  disease  has  not  been  clearly  that  of  osteo-myeiitis.  still  its 
presence  cannot  now  be  doubted.  Three  large  incisions  were  madr  fag 
the  miter  part  of  tin-  thi»h  :  by  means  of  these  incisions,  the  pus  situated 
in  the  neighborhood  of  the  bone  was  evacuated  ;  it  was  ascertained 
that  the  latter  was  not  despoiled  of  its  periosteum. 

Decentber  9.  —  A  new  incision  at  the  inner  part  of  the  thigh.  Com- 
munication was  established  by  means  of  drainage  tubes  between  ball 
opening  and  that  which  had  been  made  the  day  before.  Amputation 
was  proposed  to  ilu-  patient,  but  he  rejected  it  with  emphasis. 

December  11.  —  A  new  incision  at  the  inner  part  of  the  leg  below  the 
articulation  of  the  knee.  Issue  of  pus  coming  from  the  joint.  Fever; 
erysipelas  of  the  thigh. 

December  12. —  Condition  the  same;  the  erysipelas  has  not  pro- 
gressed ;  knee  very  ujiinc  ;  the  deep  parts  of  (hi  limb  appear  to  be  full 
of  pus.      l)i;irrlni';i. 

December  15.  —  The  suppuration  seems  to  ■  liininish  ;  but  the  dinrrboja 
does  not  stop,  and  hiccough  has  supervened.  Fomentations,  diascor- 
dium,  and  aconite. 

December  1 1>.  —  Extreme  feebleness;  considerable  alteration  of  the 
features;  continuation  of  bJccODgjh. 

December  18.  —  The  patient  appears  to  be  worn  out  by  the  profuse- 
ness  of  the  suppuration ;  face  livid ;  the  diarrhosa  and  the  hiccough 
persistent. 

December  19. —  Died  at  two  o'clock  in  the  men.' 

Autopsy.  —  Liver,  spleen,  and  lungs  perfectly  healthy ;  large  clots  in 
Bel  uf  the  liciirt.  The  head  was  not  examined.  Metas- 
tatic abscess  behind  the  sternum. 

Both  the  tibio-femoral  and  coxo-femoral  articulations  contain  pus. 
especially  the  first. 

Considerable  thickening  of  the  right  femur  in  the  Inferior  third  :  the 
thickened  strata  of  osseous  tissue  are  newly  formed.     The  perio*' 
is  loosened  only  in  a  very  limited  space,  at  which  a  perforation  is  estab- 
lished leading  from  the  interior  of  the  medullary  canal  to  the  exterior 


«.<,,.„ 


OSTEO-MTEUTIS    MIGHT    HAVE    BEEN    PKEVENTED. 


C.    !,!„..,  ,f.. 


of  the  bone.  The  inferior  half  of  the  medullary  canal  is  considerably 
enlarged  nnd  full  of  pus  in  a  semi-concrete  or  semi-liquid  state.  The 
portion  of  the  canal  which  is  occupied  by  the  pus  is  separated  from  the 
superior  half  by  a  complete  osseous  obturation  of  the  medullary  canal. 
A  membrane  that  is  thickened  nnd  injected  envelops  the  purulent  col- 
lection, wherein  the  microscope  discovers  nothing  besides  pus  globules, 
fibrine,  and  fat.1 

Comment*.  —  After  what  has  been  said  in  our  remarks  npon  the 
preceding  case,  concerning  concussion  and  contuswn  of 
the  marrow,  it  does  not  seem  to  be  necessary  to  make  any 
comments  here  upon  the  influence  which  they  doubtless  had  in  the 
production  of  osteo-myelitis  in  this  case.  We  will  therefore  pro- 
ceed to  consider  bricHy  the  other  points  of  interost  which  it  pre- 
sents. 

Firstly,  the  patient  received  a  severe  Mow  upon  his  thigh  which 
was  followed  by  considerable  extravasation,  and,  neglect-  g,™,,,,^ 
ing  to  take  care  of  himself,  was  attacked  with  suppurative  lT»'7rom\*w 
inflaimiuitiiin  of  the  medullary  tissue.  It  is  probable  that  ■***■ 
if  either  he  or  his  attendants  had  recognized  the  possibility  of  the 
mention  of  so  granj  a  disorder  upon  this  kind  of  injury  of  the 
thigh,  and  had  endeavored  to  prevent  it  by  appropriate  treatment, 
such  as  absolute  quietude,  the  local  abstraction  of  blood  by  cups 
or  leeches,  the  application  of  discutient  lotions,  and  the  internal 
administration  of  iodide  of  potassium,  he  would  have  entirely  es- 
caped from  liaving  the  disorder  in  a  suppurative  form  ;  and  this 
conclusion  is  rendered  still  more  probable  by  the  fact  that  in  the 
early  part  of  his  sickness  he  was  always  benefited  for  keeping  his 
bed  for  even  a  little  time,  and  by  the  other  fact  that  notwithstand- 
ing the  small  amount  of  care  he  took  of  himself,  a  period  of  about 
six  weeks  elapsed  before  he  was  compelled  to  enter  the  hospital. 
Viewed  in  the  light  which  is  thrown  upon  them  by  this  cvniurfw* 
case,  contusions  of  the  thigh  do  not  appear  to  be  injuries*  ■*■«*•" 
which  are  unworthy  of  the  surgeon's  attention  and  solicitude.  By 
attending  to  them  promptly  in  the  outset,  a  life  may  not  unfrc- 
qmntly  be  saved.  By  failing  to  recognize  their  importance  until 
suppurative  osteo-myelitis  has  supervened,  a  life  may  not  uufie- 
mieiitly  be  sacrificed  which  otherwise  might  have  been  saved. 

In  the  next  place,  it  was  found  at  the  autopsy  that  Nature  had 
made  strenuous  efforts  to  limit  the  mischief  occasioned  by  xitan'i 
the  suppuration  of  the  marrow. 


She  had  plugged  up  the   iimiuuw 


1  Vide  TViw'te  Pratique  dt  la  Suppuration,  etc.,  par  E.  Chanaignac,  tome  i.  pp.  484,  48S. 
Pud,  ISA. 


medullar}-  tube  with  a  stopper  of  new  bone,  and  she  had  also  per- 
apoouoMiu  frimiflfl  the  wall  ill'  tin-  .li--«-:i-.-,|  |i;ir|  .it"  the  femur  for  tilt 
twphining.  purpygu  0f  allowing  the  imprisoned  purulent  matter  to 
escape. 

With  regard  to  the  treatment  which  might  have  saved  this 
man's  life,  after  the  marrow  had  suppurated,  and  before  pyartlirosw 
had  occurred,  it  is  possible  that,  if  the  indication  afforded  by  Nature 
in  perforating  the  bone  bad  been  promptly  followed  by  trephining 
it,  and  removing  all  the  diso:i.>cil  tiviui-  from  it*  interior,  the  patient 
might  have  recovered. 

Amputation  of  the  thigh  in  its  upper  part  was,  however,  the  sur- 
gical expedient  which  was  ck-arlv  demanded,  and  probably  would 
have  proved  successful  if  seasonably  perfbl  Bl< •■',  since  the  disease 
of  the  medullary  tissue  does  not  appear  to  have  extended  above  the 
place  of  occlusion  in  the  middle  of  the  femur. 

After  suppuration  of  the  hip-joint  occurred,  it  is  not  probable 
that  any  of  the  resources  of  the  surgical  art  would  have  availed  to 
save  this  patient. 

The  next  case  is  believed  to  have  been  an  example  of  chronic 
CMefrom       osteo-myelitis  of  the  cranium,  produced  by  contusion,  but 


Poll. 


O|«r»tlon, 


lot  accompanied  bvany  original  solution  in  the  continuity 
of  the  teal]).  It  was  reported  by  that  sagacious  surgeon  and  acute- 
observer,  Percival  Pott. 

Case  VIII.  Chronic  Osteo-myelitis  of  the  Hiyttt  Parietal  Bone,  yrv 
liurcd  by  Contusion  ;  JElfflUfrf  Kxfoliation  of  that  lione  ;  Recovery.  — 
In  the  middle  of  September,  1763,  a  woman,  about  60  years  old.  fell 
cootu»iooof  down  stairs  backwards.  She  was  stuuned  with  the  blow  which 
•nolna.  her  head  received  from  one  of  the  steps,  and  lay  senseless 
some  time. 

There  was  neither  wound  nor  considerable  bruise  ;  she  was  let  blood, 

and  kept  quiet   for  some  days ;  at  the  end  of  which,  finding 
Symptom*  *     •    .  • 

no  inconvenience,  cither  geueral  or  particular,  she  ceased  to 

ii-t-urd  it. 
On  die  Itttb  of  December,  she  was  Uiken  into  the  hospital  for  x  swell- 
ing on  the  right  side  of  her  head,  nearly  of  the  size  of  a  split 
Seville  orange.     This  tumor,  she  said,  had  been  preceded  by 

a  severe  headache  without  fever ;  but  us  she  then  did  not  believe  that 

her  fall  had  any  share  in  the  production  of  her  present  complaint,  she 

said  nothing  about  it. 

Her  head  having  been  shaved,  the  tumor  uppeared  full  of  fluid.  I 
divided  die  scalp,  and  let  out  a  quantity  of  greasy,  offensive 
outlier.     Upon  further  examination,  the  bone  was  found  to  be 
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and  carious.     I  removed  such  a  portion  of  the  scnlp  a«  brought  the 

rholc  into  view.     The  natural  texture  of  the  bone  was  de-   Coo410oil  rf 

[stroyed,  and  in  it  were  several  holes,  through  which  n  probe   bon* 

might  cosily  be  passed,  and  from  which  matter  was  discharged  in   such 

manner,  und  with  such  motion,  as    plainly  proved  that  it  came  from 

within  the  skull. 

She  remained  in  tlie  hospital  until  the  middle  of  March,  during  which 
time  no  alteration  appeared  in  any  part  of  the  bare  bone. 

The  affairs  of  her  family  now  required  her  to  be  at  home.  She  was 
in  perfect  good  health ;  was  discharged  from  the  hospital ;  anil,  as  she 
lived  very  near  to  me,  one  of  my  young  gentlemen  undertook  to  take 
care  of  her.  On  the  28th  of  March,  1764.  n  small  part  of  the  Partofj*- 
bare  bone  came  away,  and  left  the  dura  mater  covered  by  a  nniiistei. 
healthy  incarnation  ;  and  on  the  12th  of  April  following,  the  whole  re- 
mainder, being  about  a  third  part  of  the  parietal  bone,  did  the  same. 
From  first  to  last  she  had  no  kind  of  uneasiness,  and  the  sore  healed 
without  any  trouble.1 

Comments.  —  This  case  has  been  Introduced  here  because?,  in  the 

fir»t  |  In, ,  It  occurred  in  civil  practice,  ami,  in  the  second  pftce,  it 
■was  reported  by  one  of  the  most  remarkable  of  all  the  clinic*]  ob- 
servers who  have  ever  lived.  A  spontaneous  perforation  of  the 
cranium  occurred,  which  undoubtedly  saved  the  patient  from  much 
dutrcsa  and  danger.    The  puffy  tumoral  the  scalp  was  ,.UIIlIomof 

considerably  exaggerated   by  the  presence  of  pus  which   e,,B»|P- 
had  come  into   it  through   the  perforation   of  the  cranium.     The 
narrative  of  the  whole   case   is  very  clear,  and  we  shall  therefore 
submit  it  without  further  comment. 


The  following  case,  related  by  Assistant  Surgeon   H.  Allen,  U. 
S.  Armv.  is  \rrv  interesting,  and  seems  to  afford  an  ex-   AeM,byDr. 

ample  of  inflammation  of  the  diploe  produced  by  era-  *"*" 
ttnoOn  of  the  cranium,  from  a  gunshot,  a  kind  of  wound  which  was 
not  unfreouently  met  with  during  the  war. 

Case  IX.     Contused  Wound  of  the  Frontal  Bone,  oceasioned  Iry  a  G'nn- 
thot;  Dmth  on  the  Nineteenth  Day;  Autopsy;  the  Diploe  had  a  dark  Fi 
ith-yray  f'olor  at  the  Finer  of  Contusion;  Absent  of  the  Hrain  beneath  the 
Plaet  of  Contusion.  —  F.tliau  A.  Crane,  musician,  Co.  K,  44th  New  York, 
was  admitted  to  Carver  Hospital  for  a  gunshot  glance  wound  B*»**l 
over  right  side  of  os  frontis.  having  been  wounded  at  the  bnttle   malum. 
of  Cold  Harbor,  June  ■'!.     It  appeared  to  be  a  flesh  wound :  the  bone  was 
barely  bruised.     lie  did  very  well  until  June  20,  when,  to  the  surprise 
of  bis  medical  attendant,  severe  cephalic  symptoms  came  on.     He  be- 
I  Viilf  PotCl  Chimryieal  rTorki,  vol.  i.  p.  1SS  <r  irq.     London,  177». 
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comatose  within  eight  hours,  and  died  on  the  second  day  after 
twoih;  the  appearance  of  the  first  untoward  symptom.  The  autoptv 
IS^nd*'  revealed  a  large  abscess  in  the  anterior  lobe  of  the  right  siiW 
™"'"'Ild*'  of  the  cerebrum,  with  meningitis.  When  the  calvarium  wis 
examined,  the  external  tabic  was  found  to  be  perfectly  healthy,  whil< 
the  internal  presented  a  very  faint  attempt  at  the  formation  of  the  cir- 
cumscribed area.  The  thickness  of  the  skull  was  not  impaired.  Wbea 
influnmv  the  affected  spot  was  sawn  through  from  above  downwards 
lor.  the  diploe  was  found  to  be  of  a  dark  ycllowith-gray  color,  hav- 

ing precisely  the  same  appearances  which  are  seen  under  somewhat 
Dr.  Aiiro'i  similar  circumstances  at  the  heads  of  long  bones.  Dr.  Allen 
TmatA'-  remarks  that  it  may  be  said  that  this  discoloration  was  due  to 
local  death,  since  it  was  found  only  at  the  spot  where  necrosis  would  in 
all  probability  have  been  discovered.  But  necrosis  could  scarcely  have 
shown  itself  in  so  short  a  time,  the  patient  dying  on  the  nineteenth  day 
after  the  reception  of  the  injury ;  and  from  the  condition  of  the  diploe,  it 
had  evidently  been  discolored  for  some  days.1 

Comment*.  —  It  may  also  be  remarked  that  the  alteration  of  the 
color  of  the  diploe,  described  above,  was,  in  all  probability,  not  pro- 
duced by  necrosis,  because  the  external  tabic  of  the  skull  was 
found  to  be  perfectly  healthy  at  the  post-mortem  examination.  Of 
course,  the  "  puffy  tumor  "  of  Pott  had  not  yet  appeared.  There 
is  but  little  doubt  in  the  mind  of  the  author  that  the  dark  ycllowish- 
grny  color  which  the  medullary  tissue  of  the  cranium  was  found  to 
possess  at  the  place  of  contusion,  in  this  case,  was  due  to  the  pres- 
ence of  pus  corpuscles ;  for  what  cause  other  than  suppurative  in- 
flammation could,  under  the  circumstances,  have  produced  this 
peculiar  discoloration  ?  Gangrene  appears  to  be  out  of  the  ques- 
tion. It  also  should  not  be  forgotten,  while  reflecting  upon  this 
case,  that  death  was  occasioned  by  abscess  of  the  brain  with  menin- 
gitis, nnd  that  the  patient  was  stricken  down  by  that  instrumen- 
tality before  the  inflammation  of  the  diploe  had  had  sufficient  time 
to  produce,  in  full,  i t*s  ileMnictivc  effects  upon  the  surrounding 
osseous  tissue.  The  necrosis  of  the  inner  tabic  of  the  skull  was 
just  commencing  at  the  time  of  the  patient's  death.  In  a  few  days 
more  it  is  not  improbable  that  necrosis  of  the  external  table  of  the 
skull  would  also  have  taken  place,  and  then  the  puffy  tumor  of  the 
scalp  at  the  place  of  necrosis  would  not  have  been  slow  to  apjiear. 
As  it  was,  the  suppurative  inflammation  of  the  diploe,  produced 
originally  h>  the  contusion,  seemed  about  to  begin  its  attack  upon 
the  integrity  of  the  neighboring  osseous  tissue. 

1  Vide  American  Journal  Mttlicai  Seiencti,  January,  1865.  p.  4S. 


In  the  second  place,  osteo-myelitis  is  not  unfrequcntly  produced 
in  the  long  bones  by  compound  fracture  of  tkote  bona.   o.u»h«.t 
Two  examples,  both  of  which  occurred  in  military  prac-  cu..Tr 
tice,  and  were  occasioned    by  gunshot  fracture  of  the  <^°'my*t 
femur,  have  already  been  related  in  this  essay.1 

The  nest  caso  is  an  example  of  suppurative  osteo-myelitis  pro- 
duced by  gunshot  fracture  of  the  thigh,  and  occurred  in  civil  life. 

Case  X-  Fracture  of  the  Femur,  occasioned  by  Firearms  ;  he  did  well 
for  more  titan  Two  Month*;  Pyaemia  finally  supervened,  of  which  he  died 
on  the  Ninety-ninth  Day;  Autopsy;  Osteo-myelitis  of  Femur  and  Os 
htnominatvm  ;  J'yarlhrosis  of  flip  ;  Secondary  Abscesses  in  both  Lungs 
ami  Sertt-purvlent  Kffusion  in  both  Pleural  Cavities ;  reported  by  Dr. 
Edward  Farrell,  House  Surgeon  nt  Bellevne  Hospital. —  David  Suffern, 
aged  46.  was  admitted  to  Bellcvuc  Hospital,  September  28,  o.»  mid 
1865.  A  charge  of  slugs  had  been  fired  into  his  thigh  on  u<*pii*i. 
the  previous  night  The  soft  parts  were  wounded  in  different  places, 
and  the  femur  was  broken  about  its  middle.  The  upper  fragment  had 
pierced  the  muscles,  and  its  sharp  end  was  felt  immediately  beneath  the 
integument.  The  fracture  was  reduced,  and  Buck's  apparatus  imme- 
diately applied;  amount  of  extension  twelve  pounds.  He  was  kept  in 
the  apparatus  eight  weeks,  and  at  the  end  of  that  time  it  was  found  that 
union  had  not  taken  place.  His  general  health  was  good.  The  dis- 
charge from  the  wound  was  healthy,  but  not  profuse.  On  examination 
at  this  time,  a  loose  piece  of  dead  bono  was  discovered  lying  at  the 
bottom  of  the  wound.  It  ma  extract. -d  by  a  surgical  opera-  IlMllboilt 
tion.  The  limb  was  then  placed  betweed  sand-bags,  and  about  »wi°'»*- 
four  pounds  of  extension  applied  to  keep  it  steady.  lie  continued  to 
do  well  for  a  time.  Then  the  granulations  in  the  wound  became  pale, 
although  the  discharge  of  purulent  matter  continued  healthy.  His  gen- 
eral health  also  began  to  fail,  his  appetite  diminished,  and  he  complained 
of  feeling  weak.  About  twenty  days  after  the  necrosed  bone  was  re- 
moved, the  patient  had  a  severe  chill,  and  from  that  time  he  Her^^m 
gradually  sank.  He  had  irregular  chills,  followed  by  sweat-  «"»4|""«h 
ings,  every  day.  His  skin  became  yellow  ;  he  also  got  diarrhoea,  ami,  ii. 
a  short  time,  sank  into  a  typhoid  condition.     He  died  January  4,  1866. 

Autopsy   ten   hours   after   death.3     Each    pleural  cavity  contained  a 
quantity  of  sero-purulcnt  effusion,  and  each  lung  a  number  of 
abscesses.     The  hip-joint  was  filled  with  pus,  and  there  were 
abscesses  in  the  soft  parte  around  it.   The  ends  of  the  broken  bone  over- 
lapped each  other  about  nn  inch  at  the  place  of  fracture.     They  did  not 
lie  in  apiKHiition,  but  were  connected  together  by  a  bridge  of  vam*  im 
new  bone,  two  and  one  fourth  inches  in  width,  two  and  three   anind. 

1  Vide  Cue*  111-  and  IV.  »  Ths  Kroniit  of  Iht  anion*?  wu  written  by  (he  auHmr. 
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fourths  inches  in  length,  and  about  three  fourths  of  an  inch  through  in 
its  thickest  pnrt.  The  broken  end  of  the  inferior  moiety  wu  rounded 
off  somewhat  irregularly.  A  considerable  quantity  of  new  osseous  time 
had  been  deposited  upon  the  exterior  of  this  moiety,  especially  at  its  i 
per  part.1  This  new  hsmmuis  formation  liad  a  reddish  color  and  a| 
structure.  The  medullary  canal  at  the  fractured  end  of  this  moiety  i 
closed  by  a  new  osseous  growth  having  a  reddish  hue  and  avcry  spoarj 
structure.  On  splitting  tin:  bone  lengthwise  with  a  saw,  a  small  frag- 
VngnwDi  in  ment  of  the  old  bone  was  found  lying  in  the  medullary  canal, 
•»f»i  one  and  one  hnlf  inche?.  from  the  end.  where  it  had  been  thrust 

by  the  projectile.  There  was  also  a  triangularly  shaped  hole  through 
the  compact  wall  of  the  bone  one  inch  from  its  fractured  end.2  The 
medullary  tissue  had  a  red  color  and  a  firm  consistence.  It  had  become 
camificd  by  the  inflammatory  process.  This  tough,  red,  inflamed  mar- 
row, when  examined  with  the  microscope,  was  (bund  to  consist  of  a  mul- 
titude of  highly  granular  marrow  cells,  which  looked  very  much  like 
pus-corpuscles,  with  some  fat  vesicles  and  spindle-shaped  fibre  cells. 
Capillary  blood-vessels  were  also  seen  here  and  there,  together  with 
some  free  oil. 

At  about  the  junction  of  the  shaft  with  the  inferior  epiphysis,  a  light, 
cmmrnciiiK  huff-colored  spot  or  Island,  having  an  irregular  shape,  was 
•lough.  found  on   the  surface  of  the  section.     It  was  a  commencing 

slough.  Some  of  the  cancel! i  in  the  midst  of  this  island  were  very  larger 
and  contained  a  very  tough  yellowish-white  substance,  looking  not  un- 
like fibrine.  Examined  with  the  microscope,  this  sloughing  marrow  was 
found  to  consist  of  a  large  proportion  of  granular  matter,  a  good  deal  of 
free  oil,  a  few  fibres  of  connective  tissue,  and  long  spindle-shaped  fibre 
cells.  No  blood- ves.-cls  and  no  fat  vesicles  were  found  in  it  after  a 
thorough  e.vmii nation.  Some  intensely  granular  marrow-cells  were  met 
with  in  tin-  margin  of  the  slough,  where  it  bordered  upon  the  red  mar- 
row. The  granular  cells  and  the  fibres  of  the  connective  tissue  did  not 
become  visible  in  the  slough  until  the  pieces  under  examination  were 
treated  with  acetic  acid. 

The  fractured  end  of  the  superior  moiety  was  very  irregular  in  shape. 
Tin-  ini-ilnllan  canal  was  hut  partially  OGClud  L  Then  VM  .  mi- 
sidcrable  quantity  of  red,  porous,  new  l>onc  (periostosis)  deposited  upon 
the  exterior  of  this  fragment  in  the  neighborhood  of  its  fractured  end. 
The  periosteum  covering  the  bone  was  generally  redder  thnn  natural, 
thickened  and  loosened,  but  not  completely  detached.  The  cirxumfcreo- 
tial  lamina.'  underneath  it  were  somewhat  redder  than  natural,  present- 
ing a  rosy  hue  with  minute  points  of  injection;  and  the  longitudinal 
grooves  were  considerably  deepened  and  widened.  After  splitting  this 
">»i-  rnoiety  lengthwise  with  a  saw,  and  cleaning  off  the  bone  dust, 
m»iiJ.  its  medullary  cavity  was  seen  to  he  the  seat  of  an  extensive 

suppuration.1     Not  only  did  the  medullary  tube  contain  a  large  quantity 
I  Vi-lr  PIsBI  I  '  Vide  Piatt  I.  U  n»t«  II. 
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of  purulent  matter,  but  the  suppuration  bad  also  invaded  the  cancellous 
tissue  of  the  bead  of  the  bone,  and  pus-corpuscles  were  found  in  the 
cancelli,  which  are  situated  directly  beneath  the  articular  Inmcllw.  The 
medullary  tube  also  contained  some  brownish-colored  tissue  having  a 
»ery  tough  consistence,  which  was  found,  on  examining  it  with  the  mi- 
croscope, to  consist  of  granular  marrow  cells,  fat  vesicles,  connective 
tissue  more  abundant  in  quantity  than  usual,  capillary  blood-vessels, and 
free  oil.  The  abscesses  contained  pus-corpuscles,  granular  mutter,  and 
fre*  oil,  but  no  fat  vesicles.  The  cancelli  of  the  head  of  the  bone,  i.  /?., 
the  light-colored  ones,  contained  pus-corpuscles,  granular  matter,  and 
oil.  This  obtained  also  with  the  pale-colored  cancelli  bordering 
upon  the  articular  lamella-.  The  synovial  fringes  of  the  hip-joint  were 
redder  than  natural.  The  cartilage  of  incrustation  was  not  c»MUfot 
eroded,  and  did  not,  as  a  whole,  exhibit  any  alteration  in  incnuution. 
color  visible  to  tin-  eye,  although  the  joint  had  been  filled  with  pus.  At 
several  points,  however,  it  wns  perforated  by  littlo  red-colored  holes, 
about  one  tenth  of  an  inch  in  diameter,  having  sharply  defined  margins, 
and  looking  as  if  they  might  have  been  mude  with  a  punch.  The  enn- 
elli  beneath  them  were  suppurating.  The  cartilage-corpuscles  belong- 
to  the  cartillage  of  incrustation  were  intensely  granular  and  cloudy, 
so  much  so  as  to  conceal  their  nuclei  to  very  great  extent 

The  cartilage  lining   the  acetabulum  was  diseased,  and  the  cancelli 
neath  it  were  suppurating  (psteo-myelltis  of  os  innoniiiuUmi). 

Comment*.  —  The  medullary  tissoe  of  the  upper  fragment  of 
this  broken  femur  presented  a  very  strong  contrast  in  cont»Mtb». 
appearance,  when  compared  with  the  lower  fragment.  !^!,D»!!rl'*r 
In  the  former  tin;  inflammatory  process  had  advanced  tn^ttamX- 
much  further  in  ita  career  of  destruction  than  it  had  done  in  the 
latter.  The  marrow  was  suppurating  in  the  iipper  fragment,  wink 
it  was  only  heputized  in  the  lower  one.  The  cancelli  of  the  head 
of  the  bone  contained  pus,  while  those  of  the  condyles  did  not ; 
and  the  hip-joint  was  suppurating,  while  the  knee-joint  was  sound. 
This  gronp  of  facts  seems  to  indicate  pretty  clearly  that,  in  this 
,  the  ostco-myelitis  had  a  much  stronger  tendency  to  spread 
towards  the  trunk  than  in  an  opposite  direction. 

Again,  the  microscopical  cKaminiftion  assured  us,  that,  in  the  head 
of  the  bone,  many  of  the  cancelli  which  he  next  to  the  articular 

lamella,  contained  pus,  and  must  therefore   be risidered   as  foci  of 

suppuration.      It  should  also  be   remembered   tli;it   the    ramvlli   are 

not  shut  sacks,  but  that  they  communicate  freely  with  each  other. 

furthermore,  the  cartilage  of  incrustation  was  pierced  p^f,*,,^ 

rith  several  small  reddish  holes,  which  looked  as  if  they  «{£££££. 

might  have  been  made  with  a  punch.     The  cancelli  be-  tioa' 
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were  suppurating.  It  is  not  improbable  that  the  in* 
process  which  produced  the  pus  hi  the  cancelli,  alio 
perforated  the  cartilage  by  ulceration,  and  that,  in  tin's  way,  puru- 
lent aiatter  escaped  into  the  hip-joint,  and  kindled  a  suppurative 
iaiawiahoo  there. 

Ob*  feature  in  the  clinical  history  of  this  case  is  especially  nt- 
*>—■■■  portant  in  a  practical  point  of  view,  and  it  is  the  follow- 
jjiwii  ing :  The  granulations  in   the  wound    became    pale  and 

flabby,  the  patient  himself  became  pale  and  lost  flesh,  and  he  com- 
r^nfrr- 1  of  failing  appetite  and  failing  strength,  before  any  of  the 
symptoms  peculiar  to  pyxmia  made  their  appearance-  At  the 
suae  time  the  purulent  matter  discharged  from  his  thigh  "  con- 
liiimul  healthy."'  In  other  words,  the  general  health  of  this  patient 
was  «1— 'Cuing,  without  there  being  any  sufficient  cause  for  it  per- 
ceptible, either  in  the  condition  of  the  soft  parts,  or  of  the  internal 
organs  (viscera).  It  was  therefore  conjectured  that  the  real  sourca 
ef  the  difficulty  was  osteo-myo litis  of  the  broken  bone,  and  an  un- 
favorable prognosis  was  expressed  on  thnt  account. 

It  is  also  probable  that  one  reason  why  this  patient  did  not  com- 
plain more  of  nam  in  connection  of  the  suppurative  osteo-mve- 
Eds,  was  because  the  pus  could  readily  flow  out  from  the  medullary 
canal  into  the  track  of  the  wound ;  for  we  found  at  the  autopsy 
that  the  medullary  tube  wherein  the  marrow  was  suppurating, 
not  sealed  up  with  a  new  bony  formation. 

The  author  saw  this  man  about  the  middle  of  December,  through 
the  politeness  of  Professor  Hamilton,  in  whose  sen-ice  he  then  was ; 
bat  he  had  not  been  under  the  care  of  Professor  Hamilton  from 
the  beginning  of  the  treatment. 


The  next  case  likewise  occurred  in  civil  life,  and  affords  an  ex- 
ample of  inflammation  of  the  medullar}-  tissue  of  the  femur,  con- 
nected with  a  compound  fracture  of  that  bone,  produced  by  a 
railroad  injury,  the  thigh  having  been  caught  between  two  railroad 


Cask  XL  Compound  Fracture  of  Right  Thigh  ;  Arthritis  of  Knee; 
Orkt  rngiHtU  of  Femur ;  Secere  Jrritaiire  Fever ;  Sacral  Bed-tort  ; 
Demth  ;  Autoptm ;  reported  by  Dr.  Oven  Ward,  Resident  Surgeon  of  St. 
Vincent's  Hospital. —  Michael  Stack,  aged  2i,  got  caught  between  the 
cow-catcher  of  a  railroad  engine  and  a  car,  in  consequence  of  which  he 
riLinL.  a  sustained  a  compound  fracture  of  his  right  femur,  a  little 
*"■»-  below  the  juncuou  of  its  inferior  and  middle  thirds,  November 

7, 1865.     He  was  admitted  to  St.  Vincent's  Hospital  November  14.  1 
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that  time  there  was  a  good  deal  of  swelling  about  the  knee,  but  not 
much  in  the  thigh.  About  two  weeks  afterwards  the  thigh  also  became 
■welled,  and  the  tumefaction  was  accompanied  by  the  burrowing  of  pus 
in  it.  He  also  had  fever,  which  was  irritative  in  type.  About  the  1st 
of  December  he  got  a  bed-sore  over  the  sacrum.  About  the  middle  of 
Itecember  he  became  icterode,  and  at  the  same  time  was  much  debili- 
tated. On  the  7th  or  8th  dnj-  of  January,  186B,  he  began  to  fail  very 
rapidly,  and  died  on  the  12th  ut  two  o'clock,  ft  m.  He  had  very  acute 
pain  throughout,  which  lie  always  referred  to  the  knee.  The  pain  was 
constant,  both  day  and  night.  He  did  not  have  chills,  nor  vomiting,  nor 
diarrhoea. 

Autopsy  twenty-four  hours  after  death.1  Cadaver  much  emaciated ; 
right  thigh,  knee,  and  leg  much  larger  than  the  left  ones  ;  the 
femur  is  fractured  a  little  below  the  junction  of  the  middle 
and  inferior  thirds  ;  an  abscess  surrounds  the  bone  at  the  place  of  frac- 
ture ;  the  pus  has  burrowed  very  extensively  among  the  muscles  of 
the  thigh,  both  upwards  and  downwards ;  the  purulent  burrowing  also 
extends  through  the  popliteal  space  far  down  in  the  leg;  the  ends  of 
the  fractured  pieces  are  irregularly  rounded  off,  nnd  do  not  exhibit  the 
evidences  of  any  attempt  at  union  ;  in  the  cavity  surrounding  the  place 
of  fracture,  three  detached  fragments  of  necrosed  bone  were  Vtatmj 
found,  which  had  obviously  been  exfoliated  from  the  fractured  '"HP"™'* 
ends;  they  are  not  fracture  splinters,  but  necrosis  fragments;  exter- 
nally, where  the  periosteum  formerly  covered  them,  they  are  smooth,  but 
internally  they  present  an  eroded,  worm-eaten  appearance,  produced  by 
the  process  which  separated  them  from  the  living  bone  ;  at  their  thick 
and  blunt  ends  they  present  the  usual  appearance  of  broken  bone,  and 
show  that,  in  the  first  instance,  the  fracture  was  nearly  transverse  and 
without  comminution.  The  periosteum  investing  the  lower  half  of  the 
superior  fragment  is  moderately  reddened,  thickened,  and  loosened  in 
its  adhesion  to  the  bone.  The  circumferential  Iamin.%-  of  the  bone  are 
slightly  tinged  with  red,  and  the  longitudinal  grooves  are  larger  than 
natural  in  the  same  locality.  There  is  a  considerable  deposit  of  new 
reddish-colored  osseous  tissue  about  the  lower  end  of  the  same  frag- 
ment At  one  point  this  periostosis  reaches  the  height  of  three  inches 
above  the  scat  of  fracture.     There   is  a  considerable  deposit  of  new 

■MOM    'i   Mt    la    the    ruedulbpj    MlUlt   but    not    i-uoii^Ii    I ludtfit 

This  endostosis  extends  two  and  one  half  inches  above  the  place  of  frac- 
ture. The  marrow  at  the  end  of  this  fragment  presents  a  MMtolp 
blackish  color,  and  appears  to  be  sphacelated,  and  the  spha-  »pi»»oii«i*i. 
celadon  extends  up  the  canal  about  half  an  inch.  Above  this  slough- 
ing marrow  the  medullary  tissue  has  a  ycllowLsh-rcd  color  for  two  and 
one  half  inches;  above  that  it  is  bright-red;  and  as  we  proceed  up- 
wards, the  color  gradually  deepens,  until  it  finally  becomes  brown.  The 
1  The  account  of  the  autopty  wa»  prepared  by  the  author. 


m 


OSTEO-MYELITIS,    0671118,   AKD   ARTHBITIS. 


consistence  of  the  red  marrow  is  somewhat  greater  than  natural ;  but 
the  sclerosis  is  here  not  so  strongly  marked  as  we  have  seen  it  in  mtnj 
other  specimen*.  The  cancellous  tissue  of  the  head,  neck,  trochanter 
ii injur,  and,  indeed,  of  the  whole  superior  epiphysis,  presents  a  deep-red 
color.  The  cancelli  are  large  and  very  distinct  The  compact  tissue  of 
the  lower  half  or  three  fourths  of  the  diaphysis  appears  to  be  deafer 
than  natural  (condensed),  and  seems  to  saw  harder  than  natural.  The 
compact  tissue,  or  rather  the  surface  exposed  by  its  section,  is  freckled 
ludipofeie  with  small  irregular-shaped  red  spots,  which  arc  more  nnraer- 
85*  ous  about  tin-  lower  part  of  the  superior  fragment  than  eke- 

where.1 

The  upper  end  of  the  lower  fragment  is  rounded  off,  not  regular! j, 
but  obliquely,  from  behind  forwards.  It  sawed  harder  than  natural. 
There  is  also  a  deposit  of  some  new  reddish-colored  bone  about  the 
upper  part  of  this  fragment.  Here  the  periosteum  iB  redder  and  thicker 
than  natural.  The  fractured  cud  of  this  fragment  is  not  sealed  up.  The 
marrow,  as  seen  on  the  surface  of  a  section  of  this  fragment,  has  a  Inju- 
red color,  shaded  here  and  there  with  a  yellowish  tinge.  The  knee-joint 
is  much  stiffened  (nearly  immovable),  and  undergoing  anchylosis.  The 
cartilage-  of  incrustation  has  almost  entirely  disappeared  from  the  con- 
dyles of  the  femur,  the  head  of  the  tibia,  and  the  patella  ;  and  its  place 
is  supplied  by  a  thick  layer  of  red,  firm,  granulations  of  bone.  In  this 
way  the  head  of  the  tibia  and  the  patella  are  becoming  fastened  to  the 
femur.  It  was  these  adhesions  which  made  the  knee-joint  stiff;  and  if 
their  development  had  been  a  little  further  advanced,  there  would  have 
been  no  motion  whatever  at  the  knee.  The  central  part  of  the  under 
surface  of  the  patella  was  found  to  present  a  remarkably  bright  red  color, 
M«4uiu  of  on  detaching  it  from  the  condyles  of  the  femur.  The  medul- 
i«taiJk  rtd.  jmy  tissue  of  the  patella,  as  shown  on  the  surface  of  a  vertical 
section,  is  red.1 

The  tibia  was  denuded  of  periosteum  here  and  there,  especially  on  its 
back  side,  for  a  long  distance  below  the  knee,  occasioned,  apparently, 
by  the  burrowing  of  the  pus  downwards.  The  marrow  of  the  tibia  had 
a  pale-red.  varied  in  some  places  with  a  yellowish-red  color. 

There  were  no  visceral  abscesses.  The  liver  and  kidneys  had  a 
light-buff  color.     The  spleen  and  other  intemnl  organs  were  sound. 

The  lymphatic  glands  at  the  groin  were  considerably  enlarged,  and 
redder  than  natural. 

The  veins  were  not  diseased. 

The  adhesions  in  the  knee-joint  were  taking  place  by  strong,  linn 
(sclerosed),  red  granulations,  which,  at  many  points,  were  already  con- 
verted into  young  bone. 

The  writer  saw  this  patient  several  times  through  the  politeness  of 
Pruf.  Gouley,  in  whose  service  he  then  was. 

1  Vidr  flue  III.  1  Vid»  Plats  IV. 


RAILROAD   RESEMBLE   GON8HOT   INJURIES. 

Comment*.  —  In  many  respects  there  is  a  good  deal  of  similarity 
between  the  injuries  inflicted  by  gunshot  Pfijtftlflfl  and  ^  ^j 
those  occasioned  by  railway  carriages  and  engines.  In  ^"i'lE^hM 
both  of  these  classes  the  momentum  of  the  body  which  '^urlM- 
produces  the  injury  is  very  great  ;  and  in  consequence  of  it  the 
soft  parts  are  liable  to  be  extensively  lacerated  and  bruised,  and 
the  bones  to  be,  not  only  broken  in  two,  but  also  split  and 
shattered,  and  crushed  into  many  fragments.  Nor  docs  the  simi- 
larity end  here  ;  for  in  respect  to  concussion  and  contusion  of  the 
osseous  and  medullary  tissues,  the  railroad  injuries  also  bear  a 
strong  resemblance  to  those  produced  by  gunshot  projectiles.  In 
both  alike  the  blow  is  sudden,  and  conies  with  great  force.  The 
pathological  phenomena  are  essentially  the  same,  whether  one  of 
the  limbs  be  crushed  off  by  a  cannon-ball  or  a  railroad  engine  ; 
and,  in  cases  of  compound  fracture  of  the  long  bones,  so  far  as  the 
obstacles  to  recovery  are  concerned,  it  matters  little  whether  the 
injury  lie  produced  by  the  stroke  of  a  bullet  or  of  a  railway  machine. 
Hence  it  is  that  inflammation  of  the  medullary  tissue  not  unfre- 
quently  results  from  the  concussion,  contusion,  and  laceration  of  that 
tissue  which  accompany  railway  disasters  as  well  as  gunshot  injuries. 

Again,  railroad  injuries  should,  for  the  most  part,  be  treated  on 
the  same  general  principles  as  gunshot  injuries  involving  p.^,^ 
the  same  parts  to  the  same  extent.  For  example,  if  the  •mJ",,»t'0" 
nature  of  the  lesion  be  such  as  to  require  amputation,  that  opera- 
tion should  be  performed  during  the  primary  period,  and  imme- 
diately, or  as  soon  after  the  occurrence  of  the  lesion  us  practicable. 
In  the  case  just  related,  primary  amputation  of  the  thigh  would 
have  afforded  the  best  possible  chance  for  recovery,  and  the  per- 
formance of  that  operation  was  demanded  by  true  conservatism  in 
surgery,  or  that  conservatism  which  sets  a  higher  value  on  the 
patient's  life  than  on  hit  limb.  Indeed,  the  prospect  of  preserving 
the  injured  limb  mii-.t  have  been  very  small  from  the  outset ;  for 
the  fracture  was  compound,  and  located  within  the  inferior  third  of 
the  femur,  while  the  neighboring  soft  parts  and  the  knee-joint  were 
also  much  bruised  ami  wrenched.  The  operation  should  also  have 
been  performed  high  up  in  the  thigh,  in  order  to  get  above  the 
injury  done  to  muscle,  and  bone,  and  marrow,  in  the  nature  of 
concussion  and  contusion. 

With   regard   to   pain  as  n  symptom  in  this  case,  it  will  be  re- 
membered that  the  patient  always  referred  the  whole  of  PlUn,nlh. 
it  to  his  knee,  and  appeared  to  suffer  very  much  in  conse-  *""■ 
quence  of  it.    His  knee-joint.was  inflamed.     But  Kollicker  mentions 
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an  anatomical  fart  of  soma  value-  in  this  connection,  namely.  tbf> 
nerves  of  the  osseous  system  arc  most  numerous  at  the  articular 
extremities  of  the  bones,  especially  nt  the  knee.1  This  anatomical 
fact  affords  a  satisfactory  explanation  of  the  special  intensity  of  the 
pain  which  generally  accompanies  arthritis  at  the  knee. 

Furthermore,  it  is  possible  that  the  severity  of  the  knee-pain  led 
the  patient  to  overlook  any  less  intense  pain  which  may  have  oc- 
curred in  the  medullary  canal  of  his  femur  at  the  same  time,  and 
which  would  have  attracted  his  attention  in  the  absence  of  the 
great  pain  in  the  joint. 

The  next  case  is  an  instance  of  chronic  osteo-myelitis  following 
gunshot  fracture  of  the  femur,  and  occurred  in  the  author's  mili- 
tary practice.  It  is  believed  to  furnish  an  illustration  of  what  hap- 
pened nut  uufrcquently  in  cases  of  gunshot  fracture  of  the  thigh, 
which  eventuated  in  recovery,  more  or  less  complete,  without  am- 
putation, during  the  war. 

Cask  XII.  Gunshot  Fracture  of  Right  Femur;  Exfoliation  of  Ne- 
crosed Done  in  Fragments ;  Necrosis  connected  probably  teitk  Chrome 
Osteo-myelitis  ;  Recovery.  —  Private  John  Zane,  Co.  A.  25th  Ohio  Vol*, 
aged  28  years,  was  admitted  to  the  Stanton  I'.  S.  Army  General  Hos- 
pital, June  15,  1863.  He  stated  that  he  had  been  wounded,  May  8,  at 
the  battle  of  Chancellorsville,  by  a  niinie  ball,  which  entered  the  antero- 
inner  side  of  the  right  thigh,  and  passed  obliquely  through,  fracturing 
the  femur  in  its  middle  third,  and  lodged  under  the  integument  of  the 
opposite  side  of  the  limb,  from  which  situation  it  was  extracted  by 
counter-incision.  When  he  was  brought  to  the  hospital,  the  limb  was  ia 
a  common  frnetu re-box.  The  wounds  were  suppurating  freely;  but  the 
swelling  of  the  thigh  and  the  inflammation  were  moderate.  His  gen- 
eral condition  was  good.  The  following  method  of  treatment  was  cm- 
ployed:  the  limb  whs  placed  in  Hodgen's  apparatus,  water  dressings 
were  applied  to  die  wound*,  and  lie  was  allowed  two  pints  of  porter 
daily,  together  with  a  full  diet     Under  this  treatment  he  did  well. 

June  25. —  The  lymphatic  glands  of  the  groin  are  swelled  and  pain- 
ful ;  ordered  frictions  of  the  part  to  be  made  with  ol.  ciiiuphoratuni. 

August  1.  —  He  continues  to  do  well.  The  bone  has  united.  The 
wounds,  however,  are  still  open  and  suppurating ;  and  some  small  pieces 
of  bone  have  come  away  with  the  discharges- 

Attgust  15. —  The  splint  wits  removed. 

September  1 .  —  He  gets  up  and  goes  about  on  crutches ;  but  the 
wonnds  are  not  yet  healed,  and  necrosed  hone  can  be  felt  at  the  bottom 
of  the  sinus  on  exploration  with  a  probe. 

Utrnmi  October  1.  —  Have  removed  several  fragments  of  necrosed 

*•*'•■  bone  from  the  wound. 

1  Vld«  K.MJicker'i  Jfitroieo/Hcal  Anatomy,  p.  18S.    London,  WHO. 


BE8ECTI0N   APT   TO    CAUSE    OSTKO-M YELITI8. 


827 


November  15.  —  Removed  several  more  fragments  of  necrosed  bone. 

December  28.  — There  is  at  the  place  of  fracture  an  abundant  deposit 
of  what  appears  to  be  provisional  callus,  located  mostly  on  the  outer 
side  of  the  bone,  which  gives  the  limb  a  somewhat  bowed  appearance, 
especially  when  viewed  from  the  front.  The  anterior  orifice  of  the 
wound  is  not  yet  completely  closed ;  and  a  small  sinus  leads  from  it 
down  to  the  bone,  a  portion  of  which  is  necrosed,  but  this  fragment  is 
not  yet  loosened.  He  is  gradually  recovering  the  use  of  his  limb,  and 
can  now  walk  about  with  the  aid  of  a  cine  only.  By  measurement  the 
•mount  of  shortening  was  found  to  be  two  inches. 

He  wax  discharged  from  the  service  on  this  day. 

In  the  third  place,  ostco-myclitN  fall  not  unfreqnently  been  pro- 
duced by  the  operation  vf  resection,  or  excision  of  a  portion  0«t»o-o.j»u. 
of  bone.  It  Las  been  known  to  follow  excision  of  the  el-  i£[£™J^ 
bow -joint,  resection  of  the  shoulder  and  the  hip-joints,  and  ■Mtafc,n- 
the  same  operation  performed  in  the  continuity  of  the  long  boil  . 
as,  for  example,  the  tibia,  the  fibula,  the  femur,  and  the  humerus. 
According  to  the  author's  experience,  it  is  more  apt  to  follow  re- 
sections in  the  continuity  of  the  long  bones  than  excisions  of  their 
epiphyses.  Thus,  in  four  eases  of  resection  in  the  continuity  of 
the  humerus,  two  had  acute  osteo-myelitis  and  died,  one  had  this 
disease  and  survived  it  with  much  difficulty,  and  the  remaining  one 
escajK'd  it  altogether.  In  five  case9  of  resection  in  the  continuity 
of  the  fibula,  the  tibia  being  uninjured,  only  one  patient  recovered. 
It  is  certain  that  destructive  inflammation  of  the  medullary  tissue 
does  not  follow  resection  of  the  shoulder-joint  or  excision  of  the 
elhow-joint  with  anything  like  the  frequency  which  ia  mentioned 
above  in  connection  with  the  diaphysis  of  the  humerus  and  of  the 
fibula. 

The  following  case  affords  an  example  of  osteo-myelitis  of  the 
humerus  following  exsection  of  the  fragments  of  the  shaft  of  that 
bone  produced  by  gunshot  fracture.  It  was  observed  in  the 
author's  practice. 

Case  XIII.  Suppurative  Osteo-myelilis  (acute)  following  Resection 
of  Right  Humerus  in  its  Continuity  for  Gunshot  Fracture ;  Death  Thir- 
teen Dai/s  after  tlu  Operation  from  Pyemia :  Secondary  Abscesses  of 
Lungs  and  Liver.  — Walker  C.  Welch,  private,  Co.  E.  184th  Pcnn.  Vols., 
aged  22.  was  admitted  into  the  .Stanton  U.  S.  Army  General  Hospital, 
.Inly  1.  1664.  He  stated  that  he  had  been  wounded  nine  days  previ- 
ously (June  22),  in  front  of  Petersburg,  Va.,  sustaining  a  gunshot  fr.ic- 
ture  of  the  right  arm  in  its  middle  third,  and  that  an  operation  was 
performed  for  it  the  same  day  on  the  field,  the  particulars  whereof  he 
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was  not  able  to  give  us.     The  patient  also  said  he  took  chloroform,  i 
was  in  good  condition  at  the  time  of  the  operation. 

On  examining  him.  we  found  that  about  two  inches  of  the  fractured 
humerus  had  been  exsectcd  ;  that  the  incision  of  the  soft  parti 
was  about  four  inches  in  length,  and  made  along  the  outer 
edge  of  the  biceps  muscle.  The  wound  was  suppurating.  The  arm 
was  painful.  It  was  also  much  swelled  and  inflamed.  The  patient  was 
becoming  debilitated.  Ordered  the  ice-dressing  to  be  applied  U>  fait 
arm.  and  nutrients,  tonics,  and  stimulants  to  be  taken  internally. 

July  3.  —  He  hnd  parenchymatous  hemorrhage  from  the  wound  to  the 
amount  of  about  f.  iviii. 

July  5.  —  lie  died  of  pyaemia. 

Autopsy.  —  On  cutting  open  the  arm,  its  tissues  were  found  to  be  ex- 
tensively infiltrated  with  pus.  The  fractured  ends  of  the  humerus  were 
denuded  of  periosteum,  and  necrosed.  Both  fragments  of  the  humerus, 
on  making  a  longitudinal  section  of  them,  exhibited  the  medullary  tissue 
in  an  inflamed  and  suppurating  condition.  The  deposition  of  pus  in 
the  mnrrow  was  extensive,  but  it  did  not  invade  the  epiphyses. 

Secondary  abscesses  were  found  in  the  lungs  and  the  liver.  The 
condition  of  the  veins  of  the  arm  was  not  noted.  It  is  there- 
fore not  positively  known  whether  thrombosis  occurred  in  this 
case,  although  the  clinical  history  and  the  morbid  conditions  revealed  at 
the  autopsy  make  it  extremely  probable  that  certain  veins  of  the  arm 
were  obstructed  with  coagulated  blood  (thrombus). 

cauMdbr  I"  tne  fourth  place,  osteo-myelitis  is  very  often  pro- 

•apuuuou.    ducwj  jjy  amputation. 

Cases  I.  and  II.  and  V.  were  examples  of  it,  that  occurred  in 
military  practice,  in  consequence  of  amputation,  and  many  similar 
examples  will  be  presented  in  other  portions  of  this  essay. 

The  following  case  recently  occurred  in  civil  practice  at  Belle- 
vue  Hospital :  — 

Case  XIV.  Amputation  of  Left  Arm  for  Disease  of  Elbow-joint,  fol- 
fatrtrlh/  Ostnimyrifti*;  Death  from  Pyemia  on  the  Seventh  Day  after 
the  Opt ration  :  Autopsy:  Mnrrow  in.  Stutnp-bone  camificd  ;  Secondary 
Abscesses  in  Both  Lungs ;  reported  by  Dr.  Edward  Farrcll,  House  Sur- 
geon at  Bellevue  Hospital Win.  Dargen,  aged  28,  was  admitted  to 

IVllrvue  Hospital,  December  22,  1865,  in  the  service  of  Professor 
Hamilton,  suffering  from  an  extensively  carious  condition  of  the  elbow- 
joint  Abscesses  had  formed  around  the  joint,  and  had  been  ex  ten- 
Mvrly  incised.  The  disease  commenced  about  five  months  before  ad- 
mission to  the  hospital,  and  was  of  a  traumatic  origin.  He  had  received 
a  blow  or  a  contusion  on  the  joint,  from  the  recoil  of  a  cannon,  at  that 
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time.  After  he  had  remained  in  the  hospital  a  short  tiiur,  it  was  deemed 
advisable  to  excise  the  carious  joint :  and.  accordingly.  Professor  Hamil- 
ton proceeded  to  perform  that  operation  ;  but  on  dividing  the  nidi  us,  he 
observed  that  yut  Jlourtd  out  vf  its  medullary  canal,  and  on  y^  to  ma 
dividing  it  again,  at  a  lower  point,  the  MOM  phenomenon  wns  """Tr  «™i- 
observed.  The  operation  of  excision  was  therefore  suspended,  and  the 
arm  was  amputated,  at  about  its  middle,  by  the  double-flap  method,  in 
its  Stead.  The  medullary  substance  in  the  humerus,  at  the  place  of 
amputation,  was  observed  to  be  very  soft,  and  some  of  it  flowed  out 
from  the  end  of  the  bone,  but  did  not  present  any  other  morbid  ap- 
pearance. 

The  patient  reacted  well,  but  perspired  profusely  during  the  night 
after  the  operation.  He  began  to  have  severe  chills  on  the  ^ an 
next  day,  and  afterwards  continued  to  have  them  at  irregular  -"<•'*>  •*»*• 
intervals.  He  perspired  freely  all  the  time.  He  grew  worse  day  by 
day.  and  finally  died  on  the  seventh  day  alter  the  operation.  The  dis- 
charge from  the  stump  was  unhealthy  in  character,  and  there  was  no 
attempt  at  union.  He  never  complained  of  any  pain  whatever  in  the 
•tump. 

AtU'tpty*  —  Small  abscesses  were  found  in  both  lungs,  and  some  newly 
formed  lymph  on  the  surface  of  tin-  left  hmg,  with  a  tptantity  j^na,,, 
of  sero-pumlent  fluid  h  that  pleural  cavity.  aw.au. 

1  he  lower  end  of  the  stump-bone  was  denuded  of  periosteum.  In 
one  place  the  denudation  extended  one  and  one  half  inches  above  the 
sawii  extremity.  The  detached  periosteum  was  redder  and  thicker  than 
natural.  There  were  no  new  osseous  formations.  The  uncovered  bono 
(denuded)  was  dry.  and  had  a  dirty-white  color  slightly  tinged  with  yel- 
low. It  was  obviously  necrosed,  but  the  line  of  separation  was  not  yet 
visible.  The  marrow  protruded  somewhat  from  the  medullary  Mam„  _, 
canal  at  the  sawn  end  of  the  bone,  and  looked  like  a  mass  of  «™J«J 
dark-red  granulations.  It  was  also  separated  from  the  medullary  tube 
to  about  the  same  extent  as  the  periosteum.  On  splitting  the  bone 
lengthwise  with  a  saw,  the  marrow  was  seen  to  have  a  dark-red  or  red- 
dish-brown color  for  a  little  distance  within  the  canal.1  This  granula- 
tion tissue  was  very  firm  and  iiesh-like  in  consistence.  Above  it 
the  marrow  had  a  coppcry-rcd  color,  but  it  was  nlso  very  firm  and 
flesh-like  in  consistence  (hepatixed),  a  fact  which  was  observed  both 
by  Professor  Van  liuren  and  myself.  Its  consistence  was  so  great 
as  to  permit  it  to  retain  the  wave-like  impressions  of  the  saw.  The 
coppery-red  hue  of  the  marrow  extended  up  to  the  head  of  the  bone ; 
but  it  was  not  entirely  uniform  throughout,  or,  in  other  words,  the  mar- 
row presented  different  shades  of  color  in  different  parts.  Opposite  tho 
surgical  neck  it  had  a  dirty-red  hue  (brick-colored),  und  a  somewhat 

1  The  account  of  the  nufopav  w*»  written  by  tho  author. 
»  Vide  I'l.t,  V. 
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softer  consistence  than  elsewhere.  There  were  no  new  osseous  fnrm- 
ations  within  the  medullary  canal  or  the  interior  of  the  bone.  Whtti 
examined  witli  the  microscope,  the  coppery-red,  flesh-like  marrow  was 
found  to  be  composed  of  granular  marrow  cell*,  some  of  which  were 
very  large  in  size,  fat  vesicles  more  abundant  than  they  are  usually  seen 
in  red  marrow,  connective  tissue  and  spindle-shaped  fibre-cells.  The 
slightly  yellowish  tinge  was  derived  from  the  fat  vesicles.  A  specious 
of  the  brick-colored  marrow  near  the  surgical  neck  was  found  to  be 
very  rich  in  large-sijted,  granular  marrow  cells,  having  large  nuclei, 
many  of  which  were  as  large  as  pus  corpuscles.  It  also  contained  • 
few  fat  vesicles,  spindle-shaped  fibre-cells,  and  fibres  of  connective 
tissue.  A  considerable  number  of  huge,  granutai  polynuclented  feud 
r«»t«i  m»r.  marrow  cells,  was  also  found  in  the  same  specimen.  Some 
fo-ciu.  tf  them  had  three,  others  four,  five,  or  even  six  nuclei;  and 
in  one,  nine  distinct  nuclei  were  counted.  Spindle-shaped  fibre-cells 
with  elongated  nuclei  were  also  beautifully  shown  in  the  same  specimen. 
The  next  case  is  an  example  of  purulent  osteo-inyelitis,  and  was 
observed  in  the  author's  military  practice. 

Cask  XV.  Secondary  Amputation  of  Leg  for  Sheil-vound  of  Foot; 
Purulent  Oiteo-myetitis  ;  Thrombotic  f  Vitetral  A/uceuet  of  the  Lunyt ; 
Death  from  Pycemic  I*ncumonia  on  the  Hightetnth  Day  after  the  Oper- 
ation  Private  John  G.  Miramon,  Co.  L,  1st  X.  Y.  Artillery,  aged  23, 

admitted  to  the  Stanton  U.  S-  Army  General  Hospital,  May  20,  1864. 
from  tlic  front,  with  a  severe  wound  of  the  left  foot;  stated  that  he  was 
wounded  in  the  Wilderness,  on  the  I8th,  by  the  explosion  of  a 
On  examination  it  was  found  that  a  large  portion  of  the  heel  had  been 
torn  off,  and  that  the  os  talus  was  much  comminuted.  On  the  21st.  the 
patient  being  fully  under  the  influence  of  sulphuric  ether,  his  leg  was 
amputated,  at  its  lower  third,  by  the  double-flap  method.  lie  lost  but 
little  blood,  and  did  not  suffer  much  shock  from  the  operation.  He 
reacted  promptly  after  it. 

He  was  then  placed  on  the  following  plan  of  treatment,  namely. 
tonics,  nutrients,  and   alcoholic   stimulants,  to   be   administered,  and 

L simple  dressings  to  be  applied  to  the  stump. 
He  died,  however,  June  8,  of  secondary  or  py.emic  pneumonia. 
The  autopty  showed  suppurative  inflammation  of  the  marrow  in  the 
8uppuimtiuo,  stump-bones,  both  of  them   being  involved ;    thrombosis  of 
ti»,  ihfi,,-      the  veins  of  the  leg ;  secondary  superficial  abscesses  of  both 
br-  -- •* 
: 


»w,'tid«i7       tangl  and  lobular  pneumonia. 

■IMMMM. 

Comment*.  —  Osteo-niyelitis  of  a  destructive  nature  occurs  not 
unfreipieiitlv  in  stump-bones  after  amputation  ;  and  the  reason  why 
this  relation  has  hitherto  not  been  generally  recognized,  is  because 
the  interior  of  these  bones  has  not  been  examined  with  sufficient 
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frequency  and  care  hy  our  predecessors  and  contemporaries  I'iro- 
goft"s  observations  may  be  adduced  as  bearing  important  testimony 
on  tbis  point.      He  says,  — 

"  For  tlie  last  twenty  years  I  have  made  it  a  rule,  in  all  cases  where 
death  has  followed  amputation,  to  split  the  stump-bone  length-   nnanTt 
wise  with  a  saw.     I  have  thus  had  very  frequent  opportunities  «*»«nmricnu. 
to  observe  isolated  abscesses,  red  hepatization,  and  dark-red  discoloration 

the  medullary  cavity  of  the  diuphysis.  Several  very  faithful  rcpresen- 
nis  of  this  condition,  which  I  had  made,  are  still  preserved  in  the 
Museum  of  the  Medico-Chirurgical  Academy  at  St.  Petersburg.  1  often 
found  the  periosteum  unaltered  in  cases  of  destructive  myelitis.  JNor 
does  the  degree  of  structural  changes  in  the  medullary  substance  after 
traumatic  amputations  and  couLusioii.t  of  bone  always  correspond  to  the 
intensity  of  the  periosteal  injury."  l 

If  surgeons  would  more  frequently  copy  the  example  of  the 
illustrious  Ruv»ian  ^urgenn,  and  ascertain  tin-  internal  condition  of 
the  bones  in  cases  of  death  after  amputation,  and  other  injuries 
involving  osseous  structures,  they  would  become  better  informed 
on  tbis  subject,  and  lest  likely  to  question  its  importance. 

In  tlie  fifth  place,  inflammation  of  the  medullar}'  tissue  is  very 
apt  to  occur  if  a  foreign  body,  such  as  a  bullet,  or  a  frag-  ,„„,._  bod. 
ment  of  bone,  becomes  lodged  in  the  medullary  canal  of  lD"",,,on« 
a  I  nig  bone.     Such  a  result  was  witnessed  in  Case  No.  III.,  that 
of  Beaver. 

Hennen  says,  — 

■  I  shall  now  advert  to  a  species  of  the  comminuted  compound  gun- 
shot fracture,  which,  although  at  first  of  but  little  consequence  H^n,^.,,,^. 
in  appearance,  is  of  most  serious  importance  in  its  results.  »•"»«<*•• 
This  occurs  where  a  musket-ball  has  perforated  a  cylindrical  bone,  with- 
out totally  destroying  its  continuity,  und.  consequently,  without  produ- 
cing any  distortion  of  the  limb,  or  other  symptoms  which  characterize  a 
fracture.  The  foundation  of  infinite  minehicf  is,  however,  laid;  for  not 
only  U  the  shaft  of  the  hone  injured,  but  fragments  are.  carried  <->f". 
and  lodged  in  the  medullary  canal;  and  if  the  limb  has  been  in  an 
oblique  position,  or  the  ball  has  taken  an  oblique  course,  these  frag- 
ments arc  often  driven  in  to  u  great  distance,  and  firmly  impacted  in 
its  cavity,  there  keeping  up  a  constant  and  uncontrollable  irritation,  and 
destroying  both  the  medulla  and  its  membrane,  together  with  the  canceili 
vhich  naturally  support  it.  I  have  repeatedly  seen  this  separated  por- 
tion of  bone  lying  in  the  medullary  canal,  at  the  distance  of  from  four 

1  S«*  ch»pt*r  on  "  Woiincla  and  Compound   Fmcturc*  of  tat  Rone*  of  the  I'clvii  and 
Extnaiu'n,"  in  1'irogtjflT "»  thttlina  iff (Jtntral  Miliary  Suryay.     Lciptk,  IWH. 
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lines  to  an  inch  and  a  half  from  the  circular  hole  formed  by  the  pangs 
of  the  ball,  retaining  its  shape,  its  color,  and  its  solidity,  while  all  tke 
surrounding  osseous  parts  were  diseased,  and  formed  a  spongy,  dis- 
colored mass  of  bony  granulations  around  it ;  the  periosteum  for  some 
way,  both  above  and  below  the  wound,  being  entirely  separated  from 
the  bone."1 


Casf.  XVI.  Gunsliot  Wound  prnetratiny  the  Femur;  Detached  Frag- 
ments of Bone,  Piece*  of  Clothing,  and  a  Portion  of  the  Bullet  lodged  teitK- 
in  the  Femur ;  extracted  them  Six  Months  afterwards ;  Recovery ;  con- 
tributed by  Professor  K.  Andrews,  of  Chicago. —  Lieutenant  Stockton 
was  shot,  in  August,  1863,  at  Vicksburg,  in  lower  part  of  thigh,  in  front 
The  ball  drove  in  a  patch  of  bone  on  front  of  femur  at  broad  part  just 
above  tbe  joint,  sinking  the  fragments  into  the  cancellous  tissue ;  joint 
8pUtun«or  not  Injurod:  the  bullet  split,  and  about  two  thirds  of  it  witc 
um  tmiite.  extracted  soon  after  tbe  injury ;  the  probe  at  that  time  detected 
no  other  foreign  body. 

In  February,  186-1,  the  fistulas  were  still  open,  the  bone  enlarged, 
and  the  soft  parts  inflamed  and  swelled.  I  then  succeeded  in  touching 
ili-ud  bone  witli  the  probe;  and,  on  cutting  down,  found  the  bone  in- 
Buiiet.cioui,  jured  as  above  descrilied.     I   look  out  several  fragments  of 

»,„!  tvou  In     *  .  „  ,  .  _ p , 

femur.  bone,  two  pieces  ol  his  pants,  auct  a  portion  ot  toe 

which  had  been  split  off  by  the  edge  of  the  bone. 
The  patient  afterwards  recovered  rapidly. 


na  hi 

bullet 

ibImii 


Pirogoff,  while  speaking  of  the  various  forms  in  which  osteo- 
myelitis presents    itself,  remarks   that  M  not  unfreqncruly  it  is  a 
purely  local  trouble,  showing  itself,  for  instance,  around  a  be 
body  lodged   in   the   bone,  circumscribing  itself  from   the  healthy 
medullary  substance  by  a  distinct  line  of  demarcation." 
last  related  probably  belongs  to  this  category. 


lion  ot 


In  the  sixth  place,  the  occurrence  of  osteo- myelitis  is  proi 
loaornotor    by  the  scrofulous  diathesis.     A  very  large  proporti 
duuwi'.'      the  eases  of  this  disease,  especially  in  civil  practice,  is 
met  with  in  strumous  constitutions. 


The  following  case  presents  us  with  an  example  of  scrofulous 
osteo-myelitis.  Several  additional  casus  of  scrofulous  inflamma- 
tion of  the  medullary  tissue  may  be  found  in  other  parts  of  this 
essay. 

Cask  XVII.  Acute  Osteo~mytlitis  occurring  icitlmut  any  Apparent 
Cause  besides  Struma  ;  Jiecovery,  with  Extensive  Exfoliation  of  the  Tibia, 


I  Vide  PrincipU*  of  Military  Smrgtiy.  pp.  IIS,  134. 
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and  Permanent  Anchylosis  of  the  Knct-joint ;  reported  by  Mr.  Stanley. — 
A  youth,  aged  sixteen,  having  a  summons  constitution,  complained  of 
alight  pain  in  the  knee-joint,  which  had  not  arisen  from  local  injury  or 
any  other  apparent  cause.  At  the  same  time,  a  little  thickening  and 
tenderness  were  discovered  in  the  no  ft  part*  upon  the  inside  of  the  head 
of  the  tibia.  These  symptoms  continued  several  days,  but  little  in 
fluenced  by  treatment,  when  the  most  acute  inflammation  Arui»  aeuo- 
auddenly  arose  within  the  joint,  and  in  the  soft  parts  around  rwim siraou. 
the  head  of  the  tibia.  The  accompanying  pain  was  most  severe  ;  active 
local  depletion  did  but  little  to  mitigate  it.  There  was  also  high  in- 
flammatory fever  with  delirium,  which  continued,  without  intermission, 
above  a  week,  and  was  not  calmed  by  the  largest  doses  of  opium.  All 
i-  symptoms  were  relieved,  however,  by  the  bursting  of  n  large 
abscess  a  little  below  the  knee.  Extensive  denudation  of  the  tibia  en- 
sued, and  was  followed  by  exfoliation  of  a  large  portion  of  its  shaft  with 
permanent  :im  livlosis  of  the  knee-joint' 

In  the  aeventli  place,  inflammation  of  the  medullary  tissue  of  the 
long  bones  may  be  produced  by  conrtilutional  mjphilis.  eyphiiiacin. 
Clinical  observation  lias  shown  that  there  is  not  only  an  J,™,'^ 
inflammation  of  the  periosteum  and  of  the  osseous  tissue  row' 
which  has  a  venereal  origin,  hut  that  there  is  also  an  inflammation 
of  the  marrow,  having  an  extremely  painful  character,  which  MMlti 
from  the  syphilitic  dyscrasia.  It  is  probable  that,  in  many  rases  of 
constitutional  syphilis,  the  severe  nocturnal  bone-pains  which  have 
commonly  been  referred  to  inflammation  of  the  periosteum  and 
the  bone,  are,  in  reality,  produced  by  inflammation  of  the  marrow. 
Percival  Pott,  who  is  admitted  by  all  to  have  bi'i-ii  ;i  very  acute 
observer,  also  believed  that  syphilitic  disease  of  the  cranial  bones 
not  nnfreouently  had  its  origin  in  the  diploe,  or,  in  other  words,  in 
the  medullary  tissue.     On  this  subject  he  says, — 

"The  separation  of  a  portion  of  the  cranium  consisting  of  both  tables. 
or  of  the  whole  thickness,  happens  not  nnfrequently  in  old  or  neglected 
venereal  disorders.  The  disease,  which,  in  these  cases,  hat  its  In  tbe  dl  lo- 
scat  in  ifir  iti/iloe,  often  spoils  the  whole  substance  of  the  hone,  ,*«,»rf,"»- 
and  produces  a  separation  or  exfoliation  of  its  whole  thickness ;  the 
dura  mater  being  always  found,  in  such  case,  to  be  covered  only  by  an 
incarnation  generated  from  its  surface."9 

The  next  two  cases  are  instances  of  syphilitic  osteo-myelitis  oc- 
curring in  the  tibia. 

Case    XVIII.    Non-trail  mafic    Qtt«>  HtjpKHi    of  Left    Tibia  induced 

1  Vide  Stanley  on  tHuata  c/ihi  B'.»ir/,  , 

*  Vide  PoU"i  ChirmgUat  Work*,  rol.  i.  p.  ISA.     Londnn,  I77:t 
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prabnhly  by  Syjrfiilis  ;  Sitddrn  Death  from  Eryripelat  of  the  fftad  ami 
Face;  Autopsy  of  the  Limb;  reported  by  B.  Phillips,  Esq.  —  W.  C* 
8  shoemaker,  aged  32, suffered  from  terrible  pains  in  the  left  tibia,  some 
months  after  having  been  affected  with  primary  syphilis. 

So  excessive  were  the  pains  that  it  was  found  necessary  to  give  kirn 
opium  even-  hour,  which,  in  considerable  doses,  was  almost  powerless. 
An  incision  was  made  along  the  spine  of  the  tibia,  which  procured  him 
n  little  relief.  He  was  attacked  by  erysipelas,  which  affected  the  head 
and  face,  from  the  effect  of  which  he  died  in  thirty-nine  hours. 

The  tibia,  in  which  the  pain  had  been  seated,  was  examined  ;  there 
was  no  disease  of  the  periosteum,  except  a  little  tumefaction  on  either 
side  of  the  incision  which  had  been  made,  and  a  very  little  pus  at  another 
UypMiitfci       point.     Upon   making  a  longitudinal  section  of  the  bone,  rt 

wtro-mrrll-      '  ,  f    ,  ,.        ■  ^  ....  ... 

am,  in  tiMi.  was  found  that  disease,  to  a  considerable  extent,  existed  in 
the  canal,  commencing  about  an  inch  from  the  tuberosity,  and  terminat- 
ing at  two  inches  from  its  inferior  end. 

Along  that  portion,  of  about  five  inches,  there  was  congestion  and 
great  thickening  of  the  medulla,  and,  between  it  and  the  bone  here 
and  there,  lymph,  granular  bodies,  osseous  nuclei,  and  small  foci  of  pus; 
and  wherever  the  pus  was  found,  the  bone  looked  earthy  and  of  a  dull 
yellowish-white  color;  the  medulla  had  acquired  n  great  increase  of 
density.  Had  the  man's  life  been  spared  for  another  week  or  ten  days, 
the  examination  would,  I  doubt  not,  [says  Mr.  Phillips,]  have  been  still 
more  interesting.1 


Case  XIX.  Syphilitic  Ostco-myelitis  (chronic)  of  the  Tibia,  accom- 
panied with  Intense  Nocturnal  Pains,  which  resitted  all  Treatment  until 
the  Bone  teat  Trephined;  reported  by  Langston  Parker.  —  E.  Centered 
the  Queen's  Hospital,  under  Mr.  Parker's  care,  in  August,  1851,  with 
various  syphilitic  symptoms.  Her  chief  complaint,  however,  was  of 
severe  nocturnal  pains  in  the  tibia  of  the  right  leg,  which  was  somewhat 
enlarged,  and  tender  to  the  touch  ;  the  pain  in  the  bone  was  bo  severe 
as  to  prevent  sleep  altogether :  she  took  the  iodide  of  potassium,  and 
the  biniodide  of  mercury,  with  little  or  no  benefit ;  blisters  afforded,  at 
first,  a  temporary  alleviation  from  pain  for  a  few  days,  but  at  length 
ceased  to  afford  even  a  slight  relief.  The  patient  suffered  so  much  that 
BnUHfa  in-  she  repeatedly  begged  of  me  to  amputate  her  leg.     The  case 

tlnii  miatJou  „  ,  ••■...«  .  j».  . 

it.  iniMior  was  one  of  secondary  syphilitic  inflammation,  affecting  the 
°ib'».  medullary  tissue  of  the  shaft  of  the  Libia,  which,  in  a  minor 

degree,  is,  in  my  opinion,  a  very  frequent  cause  of  pains  in  tho  long 
bones.  I  determined  to  trephine  the  bone,  to  open  the  medullary  canal, 
and  let  the  blood  flow  from  the  divided  vessels  of  the  bone  and  medul- 
BpH  'ary  tissue.   This  wns  done  while  the  patient  was  under  the  in- 

t»pMi»»d.      flUCncc  of  chloroform,  on  September  21.     I  opened  the  m 

i  Tide  LcmihH  Mtdical  Gautte,  vol.  xiii.  pp.  161,  1W. 
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ullary  cavity  with  a  long-crowned  trephine.  On  removing  the  bone, 
the  medullary  membrane,  turgid  with  hlack  blood,  which  ran  from  it  in 
a  stream,  protruded  through  the  opening;  the  perforation  was  filled 
with  a  piece  of  soft  lint  dipped  in  oil.     No  medicine  was  given. 

00  the  24th,  pain  was  no  longer  felt;  the  opening  closing  rop'ully 
c::li  new  bone. 

On  November  7th,  I  removed  a  second  piece  of  bone  with  the  tre- 
phine, which  was  carious  ;  and,  in  doing  so,  I  penetrated  the  medullary 
canal  a  second  time.  Not  the  slightest  constitutional  disturbance  fol- 
lowed cither  operation.  The  patient  left  the  hospital  well  on  October 
10th.1 

The  same  writer  is  inclined  to  refer  the  nocturnal  pain  of  syphi- 
litic rheumatism  (so  called)  to  a  syphilitic  inflammation  of  the  med- 
ullary tissue.     Ho  says, — 

*  In  the  shafts  of  the  long  bones,  it  is  exceedingly  probable,  if  not 
certain,  that  these  pains  are  due  to  syphilitic  inflammation  of  the  med- 
ullary membranes'  of  these  bones.  I  have  elsewhere  shown  this  to  be 
the  case."1 

Mr.  Parker  1ms  also  recommended  the  operation  of  trephining, 
in  some  painful  affections  of  the  bones,  for  the  purpose  of  i.  paiw™ 
relieving    diseased    condltioDl  of  their  interior,   besides  boo». 
those  which  ure  marked  by  the  formation  of  purulent  matter. 

Hi:  has  expressed  the  belief  that  many  of  these  painful  affections 
of  bone  are  doe  to  an  inflammation  of  the  medullary  tissue  of  the 
shaft  or  of  the  eancelli ;  and  he  is  very  sanguine  that  amputation 
may  frequently  be  avuiih-d  by  perforating  tin-  l.mn-.  and,  if  neces- 
sary, promoting  the  discharge  by  the  introduction  of  a  seton. 

He  also  says,  — 

■  I  have  now  performed  the  operation  I  have  just  alluded  to  in  six 
different  cases,  for  painful  affections  of  the  bones,  which  have  resisted 
all  other  modes  of  treatment,  and  in  each  case  with  success.  No  con- 
stitutional disturbance  of  any  importance  has  followed  any  of  these 
operations."  * 

In  the  eighth  place,  we  recognize  a  rheumatic  form  of  otsteo-mydi- 
tin,  that  is,  an  inflamed  condition  of  the  medullary  tissue,    uutum.tic 
which  appears  to  be  produced  by  the  same  causes  as  en-  en- 
gender articular  rheumatism. 

1  VMe  Parker's  itodtrn  Treatment  of  Syphilitic  DUeaitt,  pp.  Hi.  Mi.  Third  edition, 
Loadvo,  J8M. 

*  Th«  reader  will  bet*  plaaie  autaiiuie  the  word  umuo  in  place  of  tnvaibrant*,  ilace  then 
h,  rtricUr  vprakinjr,  n*  auch  membrane. 

*  Vide  op.  cU.  p.  MO. 

«  Vide  Amtric**  Jwimoi  Mc&cal  BcUnca,  October,  ISM,  p.  441. 
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B«llo't- 

»"<" ■ 


The  following  case,  reported  by  M.  Chassaignac,  seems  to  be- 
long to  this  category.  The  only  causes  to  which  the  accession  tf 
the  disease,  in  this  instance,  can  be  ascribed,  are,  firstly,  a  seizin 
of  his  arm  in  sport,  and,  secondly,  the  exposure  of  his  bodv  for  i 
number  of  hours  in  a  damp  place.  Now  it  is  very  difficult  or  itn- 
]"»sible  to  conceive  in  what  way  the  simple  gTasping  of  the  soft 
parts  of  bis  arm  could  bring  about  a  destructive  inflammation  of  the 
medullary  tissue  sheltered  within  the  bony  canal  of  the  humenu, 
without  producing  a  destructive  inflammation  of  the  part*  external 
to  the  bone ;  and  we  therefore  deem  it  highly  probable  that  the 
disease  was  occasioned  by  the  dampness  of  the  place  in  which  he  re- 
mained for  three  or  four  hours.  Indeed,  it  does  not  appear  at  aD 
probable  that  this  young  man  would  have  got  osteo-myelilis  with- 
out such  exposure  to  the  operation  of  causes  which,  it  is  well 
known,  are  capable  of  producing  articular  rheumatism  in  certain 
habits  of  the  body. 

Cask  XX.  Suppurative  Ot(eo~myeI*tia  of  Left  Upper  Extremity:  tit 
Swelling  eharaeterittie  of  that  Disease ;  Amputation  at  the  Skuulder- 
joint ;  Recovery.  —  diaries  Aubain,  a  domestic,  aged  16,  temperament 
VhuMicu-      lymphatic,  and  health  feeble,  entered  the  Saint  AnioJne  Hns- 

m-  •  cafe  Of 

rtwunwtic  pital,  September  21,  1819.  About  two  months  previously  his 
ha*"  left  arm  had  been  strongly  grasped  by  a  comrade  in  sport. 

Ever  since  that  time  he  bad  experienced  a  slight  pain  in  it.  Phi  days 
previously,  after  having  spent  three  or  four  hours  in  a  damp  place  he 
was  seized  with  complete  insomnia,  fever,  loss  of  appetite,  intense  thirst, 
and  a  feeling  of  some  pain  in  his  left  arm.  When  he  entered  the  hos- 
pital, the  patient  exhibited  an  increase  in  the  size  of  his  left  arm,  ex- 
tending up  to  within  less  than  two  inches  of  the  humeral  extremity. 
The  swelling  was  circumscribed  above  by  a  hard  and  clearly  defined 
margin ;  the  skin  was  reddish,  and  the  sensibility  acute,  especially  on 
pressure:  the  pain  was  lancinating,  and  there  was  obscure  fluctuation. 
Sn  im-  Chassaignac  dingnosticated  deep-stated  suppuration  ;  two  in- 
4100  cisions  were  made  down  to  the  bone,  the  one  on  the  internal 

surface  of  the  arm  about  an  inch  and  a  quarter  above  the  elbow-joint, 
the  other  on  its  external  surface  at  the  same  height.  By  these  two  in- 
cisions a  great  quantity  of  purulent  liquid  was  discharged. 

September  23. — The  next  day  after  the  uxdflioDSl   the    fever  < 
tinues  ;  his  general  condition  is  somewhat  better  ;  made  a  new  ir 
at  the  external  part  of  the  elbow ;  suppuration  profuse. 

September  28.  —  The  patient  is  much  debilitated,  and  exhibits  anaemia 


of  a  strongly  marked  character  :  pulse  dicrotic  ;'  a  continued 

bellows,  murmur  in  the  carotids  and  a  bellows-murmur  accom- 

1  Derived  from  dicrotiu,  an  epithet  giv«n  to  the  palw  whan  it  moim  to  beat  c»ica  a*  n>** 
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panying  the  first  Round  of  the  heart;  pallor  of  the  mucous  membrane  ; 
secretion  of  pus  constantly  profuse,  very  iliin,  and  very  fetid.  In  the 
course  of  the  day  he  experienced  a  well  marked  chill,  followed  bysweat- 
ing  (aconite). 

September  29.  —  Condition  the  same  The  emaciation  and  the  ex- 
haustion are  increasing  (aconite  2  grummet). 

Stptember  30.  —  Counter-opening  at  the  elbow. 

October  1. —  Invasion  of  the  joint  (elbow)  by  the  pus  ;  range  of  mo- 
tion of  tho  head  of  the  radius  mure  extensive  than  natural;  crepitus 
under  the  fingers;  pulse  frequent,  100. 

October  2.  —  Chassaignac  practiced  cxarticulation  of  the  arm  by  tho 
method  of  Lisfranc.     In  spite  of  a  great  number  of  ligatures, 
the  Mood  continued  to  stain  a  napkin  j  united  the  parts  to- 
gether by  four  pins;  dressed  by  OMittttOII* 

Examination  of  the  Amputated  Mrmhr.r. —  At  the  lower  part  of  the 
anterior  brachial  region  a  deep-seated  abscess  of  tlie  size  of  a  walnut 
was  found:  this  abscess  did  not  communicate  with  the  joint.  The 
periosteum  was  detached  to  the  extent  of  almost  two  and  one  half 
inches.  This  detachment  involved  the  external  third  of  the  member. 
At  other  points  the  periosteum  «  in  iliicki  nnl  m  mm  oft".     The 

external  surface  of  the  bone  was  red,  injected,  and  exhibited  the  first 
Stage  of  ostitis.  On  dividing  the  humerus  lengthwise  through  its  whole 
extent,  it  was  noticed  that  the  medullary  membrane  [tissue]  was  very 
easily  detached.  The  medullary  cavity  presented  all  the  stages  of 
Mtco-myclitis  from  that  of  simple  injection  up  to  that  of  suppuration. 
The  elbow'joint  was  also  a  purulent  depot  communicating  with  the  pus 
which  infiltrated  the  surrounding  tissues ;  its  ligaments  were  softened 
and  partially  destroyed  :  its  cartilages  were  eroded  and  almost  entirely 
destroyed.  The  radius,  divided  longitudinally,  exhibited  ostitis  in  the 
first  stage.  The  ulna  was  completely  intact.  The  vessels  did  not  eon- 
tain  any  traces  of  pus  nor  any  sanguineous  clot. 

Tin-  patient  got entiieh  well,  and  VU  Been  a  long  time  .il'inv, ai.l:-,.1 

Comment*.  —  In  support  of  the  opinion  that,  this  case  of  osteo- 
myelitis had  a  rheumatic  origin,  it  may  be  stated  that  the  constitu- 
il  symptom*,  in  great  measure,  praoatbd  the  local  ones;  that 
after  exposure  to  the  dampness,  the  patient  was  seized  with  fever 
of  a  high  grade,  as  was  denoted  by  the  intense  thirst,  the  loss  of 
appetite,  and  the  entire  inability  to  sleep.  At  the  same  time  he 
did  not  experience  much  pain  nor  present  any  local  swelling,  heat, 
or  other  symptoms  denoting  the  existenco  of  a  phlegmasia  such 

Ic  i»  frnonynooiM  with  ibe  term  rtbouvHmg,  tbc  artery  rebounding  *Acr  striking, 
MM  lowcvcr  th*  HiuUioD  of  •  double  pulsation.  —  Duogliion'*  Statical  Dictionary. 
>  VUi  Trait*  Pratifm  J*  k  6vpp*rutivn,  <tc.,  par  E.  CbMaaiguac,  t.,|.  i,  p.  485.    Paria, 
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as  would  account  satisfactorily  for  the  great  amount  of  the 
tional  disturbance.  This  patient,  then,  appears  to  have  been  i 
fering  from  an  idiopathic  fever  contracted  by  remaining  several 
hours  in  a  damp  place.  Now  let  us  ask  ourselves  what  the  nature 
of  that  idiopathic  fever  probably  was.  The  subsequent  history  of 
the  case  enables  us  to  say  with  confidence  that  it  was  not  malarial, 
nor  typhous,  nor  typhoid,  nor  catarrhal,  in  character.  VV  hat,  then, 
could  it  have  been,  if  it  was  not  a  rheumatic  fever?  By  this  term 
is  meant  a  febrile  movement  such  as  we  not  unfrequcntly  find  to 
present  itself  at  or  just  before  the  advert  of  acute  rheumatism  in 
the  great  joints.  It  therefore  seems  highly  probable  to  the  writer, 
that  such  was  the  nature  of  tho  fever  in  this  case,  and  that  it  pro- 
claimed the  advent  of  11  rheumatic  inflammation,  not  in  the  joints, 
but  in  the  medullary  tissue  of  the  humerus.' 

Another  point  of  great  interest  in  the  ■>>  mpioniatology  of  this 
i.ii.ni.  i  case  is  the  fact  that  the  swelling  of  the  soft  parts  ex- 
5  |3t  tended  up  the  arm  to  the  same  height  as  the  inflammation 
of  the  medullary  tissue,  as  was  shown  on  examining  the  limb  after 
amputation,  and  that  it  was  bounded  there  by  an  abrupt,  hard,  and 
clearly  defined  bonier.  In  a  practical  point  of  view,  this  symptom 
possesses  peculiar  significance  in  this  class  of  cases  ;  for  it  informs 
us  of  the  limits  occupied  by  tho  disease,  with  considerable  accu- 
racy, and  in  this  way  gives  us  much  assistance  in  making  a  diag- 
nosis. 

Furthermore,  this  diffuse,  flat-shaped,  well-defined  swelling  of 
coinrofuw  tn0  """'  :l'tli'"igli  it  was  very  tender  under  pressure,  was 
.—in,.,  ml  re(j^  byt  on\y  redditht  in  color.  These  points  in  the 
symptomatology  of  spontaneous  osteo-myelitis  will  be  consid 
again  in  another  part  of  this  essay. 


Exarticulation  at  the  shoulder  was  the  remedy  which  saved 
vr.iurMfn-  pntient's  life,  and,  on  that  account,  it  challenges 
•rtkuuuon.  nttention  0f  the  practical  surgeon.  It  is  worth  wlii 
rcmcmlxT  that,  notwithstanding  the  emanation,  the  exhaustion. 
and  tho  pyamoid  condition  of  this  patient,  he  made  a  good  re- 
covery. 


Mr.  Stanley  also  relates  a  case  of  suppurative  osteo-myelitis 


, 


1  Dr.  KIom  dcacribra  the  rrmptom»  of  the  rheumatic  form  of  the  dlaeaee  which  ta  tm- 
erallv  called  oeleo-invelilin.  Anwnir  Ike  most  strikinc;  uf  the  fymptoana  arc  iatonae  pain  at 
the.  affected  pan,  and  a  mere  rigor,  followed  by  continued  beat  and  great  lertr.  The  peri- 
osteum pptedilv  beenmm  detached  from  the  hose,  and  separated  from  it  by  an  ichoroau  i 
Vide  Berwell  On  £K$«ue,  oftXt  Janls,  p.  333. 


volving  the  tibia  which  probably  had,  at  least  in  part,  a  rheumatic 
origin.  It  occurred  in  a  youth  of  18,  who  had  sprained  ^.g,^,.., 
his  ankle  and  lain  on  the  wet  ground.  The  whole  of  the  ""■ 
tibia,  together  with  the  knee  and  ankle  joint*,  iron  invaded  by  the 
disease,  and  the  patient  was  brought  very  low.  Amputation  of 
the  thigh  was  performed  as  a  remedy  of  last  resort,  and,  with  com- 
plete success,  as  the  patient  got  entiivly  well.' 

In  the  ninth  place,  osteo-myelitis  of  a  severe  character  has,  in 
more  than  one  instance,  been  known  to  follow  an  idio~  ui»i»ihio 
pathicftver^  or  what  seemed  pretty  certainly  to  be  such.  «»«•». 
The  next  two  cases  are  examples  of  it.     One  of  them  occurred  in 
the  practice  of  Hey,  and  the  other  in  that  of  Gooch. 


iicr* ' 


Case  XXI.  Suppurative  Inflammation  of tht -Medullary  Tissue  of  the 
Tibia  in  its  Middle  Part  following  a  Fever  ;  Spontaneous  Perforation  of 
Urn  Tibia  and  Outflow  of  the  Pus  ;  enlarged  the  Hole  in  the  Bone,  and 
took  out  all  the  Disrated  Substance  from  its  Inside  with  Instruments ; 
Patient  made  a  Good  Reeovery  without  Exfoliation.  —  A  young  lady  con- 
Milted  Hey. towards  the  close  of  the  year  1786,  on  account  of 
a  small  tumor  on  the  anterior  and  middle  part  of  the  tibia, 
and  gave  him  the  following  account  of  it :  In  the  preceding  May,  she 
had  a  fever,  which  continued  alxr.it  four  weeks:  at  the  expiradon  of 
which,  a  violent  paiu  began  to  affect  her  leg.  The  pain  continued  with- 
out intermission  six  weeks,  mid  then  abated  upon  the  appearance  of  a 
small  swelling  on  the  shin.  She  could  then  walk  about  with  little  or  no 
uneasiness ;  but  sneering  or  coughing  caused  a  painful  sensation  in  the 
swelling. 

Upon  cutting  it  open,  Hey  found  the  periosteum  diseased  and  thick- 
ened ;  it  was  separated  from  the  tibia,  nnd  included  n  small  quantity  of 
pus.  The  surface  of  the  tibia  was  rough,  as  far  a*  the  matter  had  cov- 
ered it;  and  in  the  centre  of  the  rough  part  there  was  a  hole  equal  in 
bore  to  a  goose-quill,  which  led  into  the  medullary  canal,  and  through 
which  the  matter  had  escaped  from  that  cavity. 

Hey  enlarged  the  hole  in  the  bone  enough  to  allow  him  to  remove  all 
the  diseased  tissue  from  its  interior.  The  patient  recovered  with  a  good 
limb  and  without  any  exfoliation. 

He  makes  the  following  remarks  about  it:  "Upon  a  review  of  the 
case,  I  am  inclined  to  think  that  an  abscess  was  formed  k\mem 
within  the  tibia,  in  consequence  of  the  fever  which  she  had  ubia. 
in  May.  1786-  During  the  continuance  of  the  fever,  she  had  no  par- 
ticular pain  in  her  leg  :  but  upon  the  decline  of  the  fever,  the  pnin 
commenced,  and  continued  violent  for  six  weeks.  It  seems  most  prob- 
«  VWb  StmnUy  On  Disease*  o/«A«  Born*,  pp.  52,  63,  Am.  od.,  1MB. 


840  cooch'b  care  of  osteo-jiteutis. 

able  that  during  tin's  time  the  matter  was  making  its  way  through  the 
Ulterior  lamella  of  the  tibia,  nwl  that  the  pain  abated  soon  aflcr  the 
matter  hnd  perforated  tin;  bono:  for  it  ceased  immediately  on  the  ap- 
pearance of  a  tumor  on  the  shin.  It  is  surprising  that  such  a  perfo- 
ration should  have  been  mode  through  so  firm  a  part  of  the  bone,  with- 
out any  extensive  caries  in  the  lamella,  especially  as  the  lamcUited 
part  of  the  tibia  wax  remarkably  firm  and  thick.  The  perforation  ap- 
peared as  if  it  had  been  made  with  a  gimlet.  The  pain  was  so  great 
during  this  operation  of  nature,  that  my  patient  assured  me,  and  that 
immediately  after  the  removal  of  the  carious  part  of  the  bone,  that  she 
liiul  suffered  more  pain  during  the  whole  six  weeks  ultnve  mentioned, 
unless  when  she  was  asleep,  than  I  had  caused  during  the  operation 
accessary  for  removing  the  unsound  bone."  l 

The  first  part  of  the  account  of  this  case  is  considerably  abridged 
from  that  given  by  Hey. 

Case  XXII.  Acute  Osteo-mt/elitit  of  the  TSbia  occurring  in  the 
Count  of  a  Fever :  Marrow  suppurated  :  Extensive  Necrosis  ;  Amputa- 
tion; Recovery ;  reported  by  Gooch.  —  J.  A.  of  N.  B.,  about  40  yean 
Oooeb'i  "'  :'^',',  vv:is  sl''/<<'  '"  February,  1740,  with  a  fever,  attended 
"*  with    tJiosl    violent  symptoms:    nnd,  in  about  a  fortnight,  a 

•-.vilni  ;  suddunl)  appi  ired  upon  tlw  whoU  leg,  accompanied  «iUi  great 
i i i  rl : i  i i i i i  i : i f  i « n i  and  pain,  and  matter  was  soon  discovered  from  the  knee 
to  the  ankle,  which  upon  opening  was  found  very  ill-conditioned  and 
the  bone  carious  its  whole  length. 

The  limb  was  amputated,  and  the  reporter  continue*  his  account  as 
Abwm  follows:  "Upon  examining  the  limb  after  it  was  taken  off,  we 
haai  Ibund    tho  tibia  full  of  purulent  matter,   instead  of  marrow, 

which  had  corroded  the  bone  quite  through  in  an  infinite  number  of 
places,  and  in  two  places  it  was  totally  divided. 

No  part  of  the  bone  was  free  from  the  caries,  but  the  callus  had  evi- 
dently most  resisted  the  acrimony  of  the  matter. 

The  man  was  in  a  very  bad  condition  to  bear  the  operation,  on  ac- 
count of  tho  fever,  a  cough,  etc. ;  but  it  succeeded,  and  he  recovered  a 
good  state  of  health." a 

The  case  is  also  illustrated  with  a  drawing  of  the  diseased  tibia. 

OrtM-ar.il.  1°  tne  tenf^  phtco,  inflammation  of  the  medullary  tissue 
MpTe^Ti'  °f  hone  has  n-'t  mi  frequently  been  found  to  occur  with- 
""*■  out  any  appreciable  caute.    The  following  case  is  in  point. 

Case  XX 1 11.  Suppurative  Inflammation  (chronic)  of  the  Medullary 
Tissue  in  the  Hones  of  the  Tarsus  and  Metatarsus  ;  no  Cam*  apparent ; 

»  Vifa  lUft  Surgical  OUenUicmt,  p.  9G  to  39,  London,  1810. 
•  Vi<U  Gown'.  Surgtrg,  vol.  li.,  pp.  348,  350,  London,  1791. 
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no  Operation  admissible ;  Result  fatal.  —  An  old  man  of  70  was  ad- 
mitted into  St  Bartholomew's  Hospital  for  disease  in  his  foot,  which 
commenced  twelve  months  previously,  witliout  apparent  chum-.  c«  r». 
A  fi->tii!i>tis  passage  in  the  upper  part  of  tlic  foot  extended  to  Btaoifj. 
the  tarsal  bones,  and,  at  the  bottom  of  it  much  rough  aud  loose  bone 
was  felt  The  disease  spread  gradually  through  the  entire  tarsus  and 
metatarsus,  accompanied  by  sloughing  and  suppuration  in  tin-  surround- 
big  soft  parts.  Amputation  of  the  limb  could  not  he  propom  il,  on  ac- 
count of  the  feebleness  and  advanced  age  of  the  patient.  He  died  two 
months  after  his  admission.  On  examining  the  foot  Mr.  Stmley  found 
that  the  articular  cartilages  had  disappeared  from  all  the  joints  of  the 
tarsus  and  metatarsus,  and  that  the  cancelli  of  the  bones  were  filled 
with  purulent  fluid.  F.verv  tarsal  and  metatarsal  bone  was  the  scat  of 
suppuration  through  "us  spongy  tissue.1 

Again,  clinical  observation  and  reflection  have  convinced  me  that 
thi  transportation  of  our  »...  /,,,/, ,/  dnrinti  the  late  war  ex-  Tmn.por<*. 
cried  an  important  influence  in  the  production  of  o*teo-myt-  mam 
litis.  .My  attention  mu  first  directed  to  this  subject  about  tlie 
middle  of  June,  1863,  when  a  considerable  number  of  patients 
who  had  sustained  gunshot  fractures  of  the  lower  extremities  wore 
brought  to  the  Stanton  U.  S.  Army  General  Hospital  from  the 
Depot  Field  Hospital  of  the  Army  of  tliu  Potomac  at  Potomac 
Greek,  when-  they  had  been  timid-  treatment  since  the  Attlhor-,w. 
battle  of  Chancellorbville,  a  period  of  about,  six  weeks,  ^JX^On 
and  progreasi 1 1 : '  h .••■  'i-.Jdy  up  to  the  time  ot  their  removal  tol"w*r- 
from  that  place.  Now,  all  of  these  patient*  were  rendered  very 
much  worse  by  the  transportation.  Those  having  fractured  thighs 
suffered  most.1  Fresh  inflammation  was  kindled  in  tin-  soft  parts 
surrounding  the  plare  of  fracture,  and  more  or  less  constitutional 
irritation  was  also  produced.  Several  of  these  patients  died  of 
what  I  now  know  was  ostco-myelitis  ;  and  there  was  good  reason 
for  believing  that  most  of  these  fatal  cases  would  have  recovered  if 
the  exigencies  of  the  military  Mrviee  had  not  rendered  the  evacua- 
tion of  Potniiiae  ('reek  a  matter  of  necessity.  1  think  that,  beyond 
a  doubt,  the  injury  incidental  to  the  transportation  of  these  |Kitients 

from  Potomac  Creek  to  Washington  tended  strongly  to  the  deral 

opment  in  them  of  destructive  inflammation  of  the  medullar*  tissue. 
That  the  want  of  success  which  attended  their  treatment  at  Stanton 

1  Vide  Stanley  0»  DtMOrtl  of  lit  fl»n«,  pp.  M,  56,  Am.  ad..  1S49. 

*  Vi4«  tufira  in  thl»  connection,  OlN  So.  IV.,  that  of  Kliihn  Harrington.  Thin  patient 
bad  gumluit  frai-lun,  o<  ih<>  IImk-Ii,  ami  w*a  intrmlvrrad  from  Potomac  Creek  al  the  time 
'Bdtcatad.  The  last  paragraph  in  Ilia  comment*  on  thi»  ca»e  may  alao  be  advantageously 
eooaalted  bere-. 
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Hospital  was  not  duo  to  any  local  miasm,  was  proved  by  the  fact 
that  tliH  secondary  ^imputation*  which  were  performed  at  that  time, 
did  remarkably  well. 

My  attention  was  again  railed  to  the  same  subject  in  the  summer 
of  1X1)4.  Tt  was  observed  in  some  of  tin-  Army  General  Hospitals 
at  Washington,  and,  I  believe,  in  all  of  tbem,  that  osteo-myelttis 
and  kindred  disorder*  were  met  with  much  more  frequently  among 
the  wounded  brought  directly  from  the  Army  of  the  Potomac,  in 
ranp^rn  «i  ,fte  campaign  of  1864,  which  extended  from  the  Repiden 

J*fj^»     to  the  James  River,  than  in  the  campaigns  of  l.S-rJ  and 

•■•  '•'  r->;;i  upon  die  Bepiden  end  BeppwhimBodt.  Ai  fint  1 
thought  that  the  difference  might  pottQdy  be  attributed  to  a  general 

scorbutic  taint  of  these  troops ;  but  I  found,  on  inquiry  of  the  proper 
parties,  that  the  Army  of  the  Potomae  was  less  afflicted  with 
scurvy,  ami  had  a  better  state  of  general  health,  in  the  sprin 
1864  than  in  1868,  or  even  in  1862.  I  next  suspected  that  this 
increased  tendency  to  the  occurrence  of  osteo-myclitis  might  be 
occasioned  by  a  deficiency  in  the  supply  of  food  after  the  campaign 
of  1864  opened,  but  satisfied  myself,  on  investigation,  that  the 
troops  had  never  been  supplied  with  rations  better  in  any  of  the 
preceding  campaigns.  I  then  inquired  whether  this  increased  lia- 
bility to  destructive  inflammation  of  the  medullary  tissue  might 
not  be  due  to  the  more  arduous  nature  of  the  service  in  which  the 
troops  were  uiij  . ■  _•  - 1 ■  < I  in  1804,  but    liiiled   t«i    tind  therein    ;i   Bltif&O- 

tory  explanation  ;  for  the  labors  of  the  Army  of  the  Potomac  wore 
not,  upon  the  whole,  more  severe  and  exhausting  to  the  men  in 
that  year  than  in  1868.  Failing  thus  to  find  a  satisfactory  expla- 
nation of  the  remarkable  tendency  already  mentioned,  in  the  con- 
stitutional condition  of  the  soldiers,  I  wm  next  led  to  inquire 
whether  it  might  not  with  propriety  be  referred  to  the  circum- 
stances by  which  the  wounded  were  surrounded  directly  after  the 
infliction  of  their  injuries.  And  then  the  subject  of  the  compara- 
tively long  transportation  in  ambulances  and  army  wagons  over 
rough  roads,  to  which  great  numbers  of  those  wounded  in 
the  battles  between  the  Wilderness  and  Cold  Harbor  in- 
.  in  1864,  were  subjected,  stood  out  in  bold  relief ; 
and  I  am  thoroughly  satisfied  that  this  affords  the  true  exploit" 
of  the  prevalence  of  osteo-myelitiB  among  the  wounded  brought  from 
those  battles.  It  is  not  difficult  to  conceive  how  the  jolting  win 
inseparable  to  the  transportation  of  the  wounded  in  any  vehicle  on 
wheels  over  rough  country  roads,  may  assist  strongly  icing 

inflammation  of  the  medullary  tissue,  especially  in  those  who  have 
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Buffered  gunshot,  fracture  of  the  long  bones,  hut  most  of  all  in 
those  who  have  suffered  a  gunshot  fracture  of  the  femur.  In  the 
first  place,  the  jolting  movements  of  tin-  vehicle  may  cause  the 
fragment's  of  broken  bone,  it 'tliey  are  in  apposition,  to  rub  against 
each  other  in  such  a  way  as  to  excite  inflammatory  irritation  in  the  . 
periosteum,  the  bone  itself,  and  the  marrow,  or  even  thrust  spicules 
of  bone  into  the  medullary  canal.  In  the  second  place,  the  jolting 
of  the  vehicle  may  cause  the  sort  parts  to  be  pierced,  and  torn,  and 
bruised  against  the  broken  bone,  whereby  an  inflammation  is 
lighted  up  in  the  soft  purts,  which  in  turn  may  spread  by  conti- 
guity to  the  periosteum,  the  osseous,  and  the  medullary  tissues. 
Whether  tin's  be  the  true  explanation  of  the  way  in  vrluoll  the 
length  and  roughness  of  the  transportation  of  the  wounded  tend 
to  produce  osteo-myelitis  or  not,  I  am  strongly  impressed  with  the 
belief  that  they  do  exert  such  a  tendency;  and  I  am  Strengthened 
in  that  opinion  by  the  statement  of  Dr.  Moses  that  osteo-  sut.in.nti 
myelitis  was  more  frequently  seen  in  the  Confederate  «uij>m. 
Hospital  at  Charlottesville  among  the  wounded  in  the  Mar}- land 
and  Pennsylvania  campaigns,  than  among  those  wounded  at  nearer 
and  more  accessible  placet,  and  also  by"  the  statement  of  Surgeon 
Henry  Janes,  U.  S.  Vols.,  that  but  comparatively  few  cases  of 
tlti!%  disease  occurred  among  the  wounded  at  Gettysburg  who  were 
treated  near  the  field  of  conflict. 

The  following  case  has  been  contributed  by  Dr.  David  Prince 
fince  the  foregoing  was  written,  for  the  purpose  of  illustrating  still 
further  the  influence  of  transportation  in  producing  osteo-myelitis. 


Simeon  Dugger,  Co.  C,  loth  Illinois  Vol.  Infantry,  a  new  recruit  in  a 
veteran  regiment,  was  wounded  in   the  shoulder  on  or  about   Dr  r,taat-t 
the  28th  of  June,  1864,  in   the  battle  of  Kcnesaw  Mountain,  "■•* 
Georgia. 

The  bullet  comminuted  the  head  of  the  scapula,  on  account  of  which 
the  head  of  the  humerus  was  excised  soon  after  the  injury. 

This  man  did  well,  and  obtained  from  a  military  hospital  in  Nash- 
ville a  furlough  to  go  to  his  home  near  Jacksonville.  III.,  icithout  money 
and  without  any  person  to  attend  to  him. 

He  arrived  in  Jacksonville   greatly  exhausted,  and   with    diarrhoea. 

^July  28,  one  month  from  the  time  of  the  injury.  The  wound  hod 
united,  except  two  small  openings,  which  were  discharging  snnious 
matter. 

The  arm  had  been  tightly  bandaged  by  some  medical  man  a  few 
hours  before  his  arrival,  and  some  swelling  existed   about  the  elbow, 
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which  gradually  increased  until  it  w:in  < -)i ■•  it. •■  1,  kogOll  ■>.  Subsequent 
probing  revealed  denudation  of  the  humerus  to  a  large  extent 

The  patient's  diarrhoea  was  speedily  checked  by  some  quinia,  stimula- 
ting drink,  good  food,  and  rest,  and  yet  he  steadily  lost  ground. 

On  his  first  arrival  a  sustained  splint  had  been  applied,  but  it  had  to 
be  discontinued  mi  iiucOUBt  "I"  the  -weiim  j    tiinut  the  elbow. 

The  day  the  abscess  was  opened,  he  was  carefully  moved  about  two 
miles  for  better  attention. 

August  12.  —  He  has  steadily  lost  ground,  and  he  lias  bled  from  the 
opening  near  the  elbow  four  times  in  four  days,  and  a  new  opening  has 
sloughed  near  the  interml  condyle.  The  iliarrlncii  U  entirely  controlled, 
and  the  dryness  of  the  tongue  is  only  moderate,  and  jet  the  appetite 
is  nil. 

Amputation  at  the  shoulder-joint,  under  ether  }  -,  chloroform  ^  by 
«x»rUniu-  hulk;  pulse  before  the  ani|iut:iii(in.  OM  hundred  and  four; 
Hoaofinn      after  amputation,  one  hundred    md  twenty. 

The  brachial  artery  was  found  to  be  involved  in  the  destruction  going 
on  near  the  elbow,  from  the  branches  of  which  the  hemorrhage  had  come. 

The  humerus  was  found  denuded  of  periosteum,  on  tU  anterior  sur- 
face, over  one  third  of  the  length  of  the  abaft,  and  extending  into  the 
elbow-joint,  separating  the  articular  cartilage  from  the  trocbleur  surface. 

No  communication  was  found  between  this  suppurating  cavity  and 
the  original  wound,  and  the  periosteum  over  all  the  upper  portion  of  the 
bone  was  in  a  healthy  condition. 

The  angular  circumference  of  the  uppcrendof  the  fragment  had  been 
rounded  off  by  exfoliation.  The  glenoid  projection  of  the  scapula  was 
found  to  have  been  extensively  comminuted. 

The  patient  died  two  days  later  from  progressive  exhaustion,  though 
bis  comfort  was  much  augmented  by  the  amputation. 

It  ifl  probable  that  this  man  would  have  recovered  without  diffi- 
culty, if  lie  had  remained  quietly  nt  ffaahviUe,  and  bad  not  at- 
tempted to  moke  the  journey  to  Jhctaon villa  b  Dfino 


Symptom*  of  Ortro-myelitu. —  The  vymptom*  are  not  alike  in 
IrniMtw*  au  casc"s  °f  th's  disease.  They  present  i 'iiisidereblB 
BMamexia.   vuricty    in   different  .in    accordance    with   the 

:i.-,it-n>-      if  the  tta  cl :.  the  location  and  extent  of  the  medullary 
tissue  involved,  tin-  tttga  of  the  disorder,  the  condition  or 

nft  parts  in  respect  to  structural  lesions  inflicted  by 
lentl   or    by  surgical    operations,  and    the    condition    of    the 
ised  bone  itself  in  the  same  respects.      If  the   inflame 
the   marrow  be  complicated  with  a  traumatic   inflammation  0 
bone,  or  of  th  urn,  or  of  the  sol' 
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them,  tlw  symptoms  will  vary  accordingly.  Tin-  phenoim-mi 
attending  osteomyelitis  induced  by  gunshot  contusion  of  :i  long 
bone  in  its  continuity,  sui-h  as  tlie  femur,  uflen  differ  OOnridemblT 
tending  ostBO-nyelitM  of  a  stump-bone  after  ampu- 
tation ;  and  the  symptoms  of  dial  di  here  it  is  produced  by 
a  traumatic  solution  in  the  continuity,  are,  in  general,  not  exactly 
the  same  as  when  it  occurs  spontaneously,  and  all  the  neighboring 
parte  are  uninjured.  Osteo-myelitis,  non-traumatic  in  its  origin, 
tJiat  is,  inflammation  of  tlie  medullary  tissue  of  bone,  occurring 
either  spontaneously,  or  produced  by  causes  that  are  constitute  mol 
in  their  operation,  such  as  the  strumous,  the  syphilitic,  and  the 
rheumatic  diatheses,  affords,  upon  the-  whole,  the  bait  opportunity 
to  study  the  symptomatology,  baccoM  the  diaaaea,  under  tfteee  ofir- 
BOBHtaneee,  ■  not  oompooatad  In  an  inflammatory  mischief  in  the 
surrounding  parts  which  may  oieoar*  or  even  conceal  the  inflam- 
mation of  the  marrow.  \\Y  -hall  therefore  proceed  to  describe 
first  the  symptoms  of  ostco-myelitis  occurring  in  an  uninjured  bone, 
and  afterwards  those  produced  by  the  traumatic  forms  of  the 
disease. 

The  development  of  acute  ostco-myelitis   in   a  limb   which  has 
not  been  wounded,   nor   been   &e  suhject  of   a   surgical   8jmptomi 
operation,  is  attended  by  the  phenomena  which  usually  *'!*°iiSST 
pertain    to  the    severe    phlegmasia;,  such  us  pain,  heat, 
redness,  swelling,  and  symptomatic  fever.      Of    these 
symptoms,  the  local  pain  is  the  first  to  make  its  app-  U 
ance.     It  alwny.  pr.-eedes  the  other  phenomena  in  non-traumatic 
inflammation  of  the  medullarv  tissue,  provided  it  ig  acute  in  char- 
acter.1    Case  No.  XX.  doe.>   not   afford  an  exception   to   the  accu- 
racy of  due  statement;  for  the  febrile  movement  of  a  high  gl 
which    ap]>earcd  at    the    commencement   of  it,   was   rheumatic  in 
i,  and  symptomatic  at  that  time,  not  of  inflammation  of  the 
medullary  tissue  of  the  humerus,  but  of  a  pathological  condition  of 
the  system  at  large,  which  might  soon  result  in  rheumatic  in 
mation  of  the  joints  on  the  one  hand,  or  in  rheumatic  inflammation 
of  the  marrow  on   the   other,  neither  of  which,  however,  had  yet 
taken   place.     The   feblfla   movement  which  was  symptomatic  of 
the  local  inflammation  appeared   later  in  that  case,  and  when  the 
other  symptoms  of  phlegmasia,  such  as  heat,  swelling,  and  redness, 
had  appeared.     But  th>-  Ineul  pain  is  not  only  the  earliest  s^^ma 
symptom  of  spontaneous  osteo-myelitis ;    it  is  also  very 
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severe  and  distressing  in  character,  and  becoming  more  int 
us  the  disease  becomes  BUM  fully  developed.  It  is,  likewise, 
stant  both  by  night  and  by  day,  and  continues  until  the  escape  of 
the  pus  imprisoned  within  the  unyielding  tissue  of  1 1 1 •  -  bone  has 
been  effected  by  spontaneous  perforation  of  that  tissue,1  or  by 
artificial  perforation  made-  with  a  trephine,  or  until  the  diseased 
member  has  been  removed  by  amputation,  or  until  death  iuclf  hat 
been  produced.2 

Thin  Intense,  aching  pain  is  also  located  in  tho  bone  at  the  place 
where  the.  marrow  is  inflamed ;  and,  in  general,  the  precise  seat  o( 
the  pain  in  its  greatest  intensity,  is  where  tho  disease  of  the  mar- 
row is  most  fully  developed.  Sometimes,  however,  the  pain  is 
diffused  at  the  commencement,  through  the  whole  of  the  limb,  in 
one  of  the  bones  of  which  the  disease  is  located  ;  but  afterwards  it 
becomes  confined  to  the  spot  or  place  where  the  medullary  tissue 
is  inflamed. 

According  to  ChasMiignac,  this  pain  is  peculiar  in  one  respect; 

Th« taint!     and  the  patient  suffering  from  it  has  the  sensation  or 

■itfth*  impression  that  the  diseased  bone  is  undergoing  frac- 
bnn.  nab*-        r       _  .  , 

in«  brrt.8.     ture.     He  states  that,  almost  without  exception,  he  has 

found  this  singular  sunsation  to  be  experienced  by  the  patients 
suffering  from  osteo-myelitis  and  from  acute  periosteal  abscess, 
who  have  come  under  his  observation.  He  says,  the  diseased 
limb  of  such  a  patient  cannot  bo  raised  up  in  order  to  place  it 
upon  a  pillow  or  a  folded  sheet,  but  that  he  immediately  cries  out, 
"  You  are  breaking  my  leg !  "  if  the  lesion  happens  to  be  situated 
in  the  lower  extremity.  He  also  remarks  that  this  sensation  of 
fracture  without  fracture,  which  is  present  in  some  of  the  most 
severe  forms  of  acute  disease  of  the  osseous  system,  is  worthy  of 
special  notice.8 

Again,  the  pain  produced  by  osteo-myelitis  differs  very  much 
from  that  which  is  occasioned  by  diffuse  cellulitis,  and  by  acute 
periosteal  abscess;  for,  in  patients  afflicted  with  either  of  tin 
diseases  last  named,  the  pain  is  mitigated  considerably  by  DM  I 
Hoiniimd  incisions  into  the  soft  parts  in  such  a  way  as  to  relieve 
te'iMwii*  tm?  tension  and  to  thoroughly  evacuate  the  pas,  while,  in 
*•"•■  patients  afflicted  with  suppurative  osteo-myelitis,  the  pain 

i  vido  c«.o  xxr. 

*  Oilier  ha,  fulfill,  by  experiment  on  animal*,  that  the  marrow,  unlike  the  perhwteaan, 
ii  cxcoailin^ly  aenutiv*  to  pain  when  irritated,  and  that  iU  eenribititi-  inereatee  in  propor- 
tion to  the  DcarniiH  of  tlia  •aurce  of  irritation  to  llm  nulriliniii  foramen  of  iU 
bonf.     See  dmttlem  Jvunui]  KtMtti  01  IflMM,  January,  IMS,  p  148. 

•  Vide  Trail*  PraUtp*  d,  U  Suppuration,  p.  «TI ,  i    i  ' 
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is  not  much  relieved  unless  an  aperture  is  also  made  in  the  bone, 
through  which  the  imprisoned  purulent  matter  mar  flow  away. 
It  therefore  obtains  that  when  a  limb  supposed  to  be  affected 
with  diffuse  cellulitis,  or  with  acute  periosteal  abscess,  has  had 
evacuative  Incision*  properly  made  into  it  without  ameliorating 
the  local  pain,  there  is  good  reason  to  inquire  whether,  independ- 
ently of  these  two  lesions,  a  suppurative  inflammation,  still  more 
deeply  seated,  is  not  going  on  within  the  osseous  tissue  itself. 

The  symptoms  which  tufa  their  appearance  next  after  the  pain, 
in  acute  osteo-myelitis,  non-traumatic  in  its  relations,  are  oOIMtuP»j 
unnatural  tearmth  and  sn;-l/ /',>//  of  the  soft  parts  in  the  "■mth- 
vicinage  of  the  inflamed  medullary  tissue.  The  undue  heat, 
speaking  pathogcnetically,  is  produced  in  the  same  way  as  it  is  in 
the  other  varieties  of  local  inflammation.  It  is  not  characterized 
by  any  peculiar  phenomena,  and  therefore  does  not  require  any 
particular  notice  in  this  place. 

The  Bteelllna,  however,  which  is  produced  by  this  form  of  osteo- 
myelitis,  presents  several   features  which  are  worthy  of  g-»m„f 
i;il   attention.     As   already   stated,  it  makes   its  ap-   'mB>•■'•• 
pesxance  -  subsequent  to  the  local  pain.     It  begins  as  a  pufnness, 
which  is  firm  or  hard  in  feel,  ami  which   is  apt   to  pit.  under  pres- 
sure, or  prove  to  he  (edematous  In  elumiotw.    But  when  the  di  > 
is  situated  in  the  extremities,  the  tumefaction  soon  present*  a  con- 
siderable resemblance  to  that  which  is  occasioned  by  ditfii.se  cellu- 
litis.     In  both  disorders  the  swelling  is  flat-shaped,  and   extends 
over  a  considerable  space.     There  is,  however,  this  difference  be- 
ween  them.     In  diffuse  cellulitis  the   tumefaction  generally  sinks 
down  and  disappears  in  the  neighboring    parts ;   but   in   x^im^, 
spontaneous  osteo-myelitis   it   is   bounded   by  an  abrupt   •b,u»"l*J,> 
margin  or  brim,  which  corresponds  very  closely  with  the  extent  to 
which   the   medullary  tissue   is  suppurating,1   and   as  this    disease 
travels  up  the  medullary  tube  of  a  long  bone   towards  the  trunk, 
the  swelling,  with  its  sharply  defined  and  depressed  margin,  like- 
wise BXteodl  upwards   with   about  the  same  degree  of   rapidity.' 
If  this   feature,    which    pertains    to    the    tumefaction    occasioned 
by  acute    spontaneous  osteo-myelitis.  is  well  marked.it  is  of  very 
great  importance  in  a  diagnostic  point  of  view.     It  enables  us  to 
affirm  not  only  that  osteo-myelitis  is  present,  but  to  point  out  with 

>  VW.CaKiXX. 

*  Chaaaaignar,  while  speaking  of  the  tumefaction  which  characterize*  ac utc  oatto-tnjra- 
:!i  of  lh«  «*tmmilW»,  mv*  ihor*  i»  for  mod,  at  the  pwemo  limit  of  the  osseous  suppuration, 

an  at irupt  rim,  at  which  the  hanl  «rul  painful  pufllncM  ■uddanly  ceaaw.     Traiti  Pmtvjut 

tk  la  Suppurntim,  p.  4T9  t.  i. 
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considerable  accuracy  die  limits  of  the  disease.  The  "  puffy  tumor " 
,agj  tam„  of  tin-  - ■•:il[>,  which  was  first  described  by  Pott,  is  an  exaav 
•,""lp  pie  of  the  kind  of  swelling  which  accompanies  this  disstn 
when  it  involves  the  cranial  bones.     Surgeon*  liave,  for  a  long 

time,  Id  i'»i  •■• izani  ol  the  import  tad  nine  of  this  peeotiu  Id  id 

of  1 1 1 1 :i i ■  •  t ] i . •  i •  i  r i  of  the  scalp  in  cases  where  the  cranium  has  sustained 
an  injury  '"  the  nature  of  a  bruise  or  a  linear  fracture.  The  puffr 
swelling  due  to  osteo-myelitis  when  it  occurs  in  the  extremities,  is 
also  an  important  symptom,  provided  it  is  clearly  marked,  and  iti 
boundaries  are  ilistinetly  defined. 

With  regard   tn  the  discoloration  of  the  skin  (redness)  which 
accompanies  Rente  inflammation  of  the  medullary  tissut, 

OolorofAtn-       .  ,  ......  . 

then  is  not  much  to  be  said,  since  it  appears  to  be  a 
matter  of  minor  importance.  The  hue  is  generally  reddish,  and 
not  deeply  so,  but  it  varies  considerably  in  different  cases.  Some- 
times, however,  the  redness  of  the  affected  part  is  intense,  and 
accompanied  by  n  lively  warmth.  Occasionally  the  parts  are  ui 
naturally  pale. 

Another  local  symptom  of  considerable  importance  which  may 
rr— oil  with  be  occasioned  by  acute,  non-traumatic  osteo-myelitis,  » 
tb*""M  the  admixture  of  In -■;  nil  with  the  pus  discharged  )•■■ 
cision  from  beneath  the  deep  fuscia  in  the  vicinity  of  the  diseased 
bone.  Chaisaignac  states  that  in  all  of  his  cases  of  osteo-myelitis, 
without  exception,  he  found  tin  ■  nl  ■•aponeurotic  pus  extensively 
besprinkled  with  oil  globules.1  The  author  also  has  noticed  free 
ciil  nixed  with  the  |»iis  discharged  from  the  soft  parts  in  the  neigh- 
borhood of  the  seat  of  disease  in  at  least  one  cose  of  suppurative 
oateo-myeliti* ;  anil  it  is  probable  that  he  would  now  be  able  to 
distinctly  recollect  several  other  cases  of  that  disease  accompanied 
by  an  Oily  condition  of  the  pus,  it  his  attention  had  been  sufhVi- 
directed  to  this  point  at  the  time  of  their  occurrence.  Chassaignac 
akaHaaali  further  xt:t t«-s  that  In-  has  met  with  a  similar  admixtme 
■52  of  oil  globules  with  the  pus  in   cases  of  acute  periosteal 

abscess,  but  that  mt  met  with  it   incases  of  diffuse  celln- 

liii  .  wen  nrfaofl  the  parts  beneath  the  deep  fascia  are  involved  in 
the  disease.  The  oily  condition  of  the  pus,  therefore,  indicates 
that  either  suppurative  osterj-myelitis  or  acute  periosteal  abscess  is 
present. 

The  acute  variety  of  nun-traumatic  inflammation  of  the  uedt 
lary  tissue  is  always  accompanied,  as  soon  as  the  disease  is 
developed,  by  considerable  constitutional  disturbance  of  a  febri! 

'   V  Ml    Trniir  PVattfM  rlt  I"  Suppuration,  t-  i.  p.  41». 
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character,  or,  in  other  words,  by  a  fever  which  is  symptomatic  of 
the  local  mischief     This  Cover  always  shows  a  strong  tendency  to 


a 


c  an   irritative  type,  anil   is  accompanied   l>\    markctl    itriu'in. 
na  of  general  '1'i'ilitv.     Furthermore,  osteo-myelitis  wkd. 


in  an  acute  form   alnm-t   always  produces  much  disturbance  of  the 
nervous  system,  ami  Mime  times  even  delirium.1 

We  will  ne xi    proceed  to  describe  llie  phenomena  produced  by 
inflammation  of  the   medullary  LiasiM)  in  a  long  bone,  the    ttTm9Mm 


W( 


'•oHiiiiuiiy  of  which  has  been  deatroyod  either  by  oeaualty   "lj!",\,!0'"7 


by  surgical  operation,  and   the  neighboring  soft  parts  u"1*" 
wounded,  as,  for  example,  by  gunshot  fracture,  or  by  PMCOtJCtli  or 
by  amputation.     When  osteo-myclitis  in  an  acute  form 


arter  ainpu- 

'■ 


invad<->  the  stump  of  an  amputated  limb,  it.  usually  be 
comet  the  seat  of  a  severe,  aching  pain,  which  is  deep-seated,  and 
appears  to  the  patient  to  be  located  in  the  diseased  bone  itself. 
The  stump  also  becomes  swelled,  and  both  redder  and  hotter  than 
natural.  The  tumefaction  often  lias  a  puffy  appearance,  Puii>  ■"»«- 
being  oedematous,  and  pitting  under  pressure  made  with  »unnp. 
the  fingers.  The  flow  of  pus  from  it,  if  union  have  not  yet  taken 
place,  becomes  dimini.-lied  in  quantity  and  thin,  or  serous  in  quality. 
Soni'tiiues  the  purulent  secretion  becomes  watery,  and  almost  en- 
:_v  ceases.  Occasionally  it  il  -mined  with  hematoidin,  and 
a  not  unlike  bloody  serum.  There  is  often  a  tendency  on  the 
part  of  the  bone  to  protrude  ;  and,  if  the  sawn  end  of  it  be  ex- 
amim-d,  the  stump  having  been  reopened  if  necessary  to  permit  it, 
tho  marrow  is  found  to  be  inflamed,  and  to  protrude  con-  jurrowpf*. 
siderablv  from  the  medullary  canal.8  If  this  examination  •*"'"■ - 
be  made  at  an  early  period,  the  extruded  marrow  is  found  to  be 
either  red  or  reddish-brown  in  color,  and  toughened,  sclerosed,  or 
ramified  in  consistence.  If,  however,  this  examination  be  made  at 
a  late  period,  the  inflamed  or  hepatized  marrow  is  not  unfrequently 
W«n  to  be  dotted  with  numerous  foci  of  suppuration,  and  drops  of 
pus  may  he  observed  exuding  from  it.  At  the  same  time  the 
patient  exhibits  a  great  deal  of  constitutional  disturbance.     He   is 

I  restless,  agitated,  nervous,  and  has  fever  of  an  irritative  type.  In 
bad  cases  he  is  also  delirious,  aud  much  reduced  in  strength. 
i  Y\4*  Cm#  No.  XVII. 
*  PiroffilT  «ar»,  "A  very  frequent  phenomenon  in  chronic  oateo-myelitia  after  amputation 
i*  a  fungnu*  growth  (exuberant)  ahootinc  "tit  from  tbe  medullary  canal,  which  now  and 
then  attain*  tomridcratil«  tire,  and  protrude"  from  tho  •xp-i  id  i  ml  oi  th.  linuv.  When 
thla  ifrowth  ha*  been  van-  aanaitlva,  I  hare  found  after  death  diaatminntcd  abiceiae*  and 
•mx  I  hepatized)  red  apota  in  tho  medullary  jubilance."  We  atiuuld  here  remark  that  the 
marrow  generally  protrndea  alio,  in  eaaee of  amU  oweo-myelkJ»  following  amputation,  firon) 
lb*  end  of  th*  Mump- ben*. 
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The  following  case  affords  a  good  example  of  acute  ostec-nvTe- 
litis  following  amputation  of  the  thigh.,  as  it  was  seen  in  our  Bali- 
tar}'  hospitals  during  the  war,  the  symptoms  having  been  carefully 
noted.     It  occurred  in  the  author's  practice. 

Case  XXIV.  Suppurative  Osteo-myelitis  (acute)  following  Primary 
Amputation  of  Rigid  Thigh  for  Gtauhot  Injury ;  Death  Thirty  Dap 
after  ihr  Operation  from  Pyemia  ;  Autopsy ;  Secondary  Abscess  of  tit 
Lungs;  Thrombose*  of  Uit  Femoral  Vein,  with  Purifortn  Softening  of 
Clot.  —  Private  R.  W.  Lurchin,  Co.  F,  6th  Maine  Vols.,  aged  28,  tad 
of  sound  constitution,  was  wounded  by  fire-arms,  in  battle,  near  Fredtr- 
icskburg,  Vm.  May  *3,  1803.  and  hod  his  right  thigh  amputated  primarily, 
by  the  circular  method,  at  the  junction  of  its  middle  and  inferior  thirds, 
for  that  cause. 

am  ,n  May  8.  —  He  was  brought  to  the  Stanton  U.  S.  Army  Ges- 

^  Suuu>a  "     erui  Hospital  from  the  front ;  general  condition  good  ;  directed 
iiw^ui.        the  water-dressing  to  be  applied  to  the  stump. 

May  11.  —  Be  is  restless,  and  complains  of  having  pain  in  the  stump; 
pulse  101  and  full ;  prescribed  pulv.  Doveri  grs.  v.  et  camphor,  gr.  i.  \tt 
in  die. 

May  15. —  Stump  suppurating  freely?  pulse  90;  tongue  coated; 
appetite  poor;  bowels  confined  ;  prescribed  ol.  ricini  C  jL,  and  allowed 
him  to  have  milk-punch. 

May  21.  —  His  appetite  continues  poor ;  ordered  him  to  take  quinia 
sulph.  grs.  ii.  in  solution,  three  times  a  day,  and  to  continue  the  milk- 
punch. 

May  24. —  He  is  restless,  and  again  complains  of  pain  in  the  stump  ; 
tongue  coated  and  bowels  confined  ;  prescribed  hydrarg.  cum  creta  et 
pulv.  rhei  aa.  grs.  x.  to  be  taken  at  once  ;  to  have  milk  and  eggs  for 
diet. 

May  25.  —The  pain  in  the  stump  continues,  and  is  referred  to  the 
bone  by  the  patient ;  the  stump  is  also  swelled,  and  the  discharge  from 
it  diminished  in  quantity  ;  skin  tinged  slightly  yellow;  the  presence  of 
osteo-tnyclitis  is  affirmed  ;  prescribed  elixir,  vitriol,  gtts.  x.,  to  be  taken 
with  the  quinine. 

May  28.  —  His  general  condition  is  better ;  tongue  and  skin  moist ; 
but  the  bone-pain  continues  in  his  stump. 

May  29.  —  Ho  has  passed  a  very  restless  night.  The  bone-pain  in 
the  stump  has  increased,  and  is  now  very  severe.  He  has  mild  delirium, 
dyspnoea,  and  cough.  Prescribed  potass,  iodid.  Q  i.  dissolved  in  aqua 
cumphora?  f.  s  iv..  and  directed  a  tablespoonful  to  be  taken  every  six 
hours,  together  with  porter  and  any  nutriment  he  may  desire. 

May  30.  —  Delirium  increased  ;  pulse  rapid  and  feeble;  the  granula- 
tions have  sloughed  o IT  from  the  end  of  the  bone  in  the  stump,  and  pus 
is  now  seen  oozing  from  the  marrow  there. 
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May  31. —  He  is  s-till  worse;  has  profuse  perspirations;  pulse  130, 
quick  and  feeble  ;  tongue  brown  and  dry. 

Junt  2.  —  He  died  at  six  o'clock  a.  m.,  of  pyccmia. 

The  autopsy  showed  that  the  medullary  tissue  in  the  canal  of  the 
■tump-bone  was  inflamed ;  that  it  had  a  dark-red  color,  an  increased 
consistence  (sclerosis),  and  contained  a  large  number  of  small  isolated 
or  distinct  abscesses,  which  varied  in  size  from  a  pin-head  to  a  pea ; 
that  suppuration  was  also  going  on  among  the  muscular  structures  of 
the  stump;  that  the  orifice  at  the  end  of  the  femoral  vein  was  not 
closed  ;  that  the  vein  itself  was  filled  with  a  dirty-looking,  gray-colored, 
semi-fluid  substance,  which  resembled  pus,  for  a  considerable  distance 
above  the  first  valve-  from  its  end  (puriform  softening  of  the  softening «/ 
thrombus)  ; '  that  there  were  about  a  dozen  secondary  ab-  »ud  <".■.■...■. i- 
sccsscs  in  the  superficies  of  the  lungs  (both) ;  that  these  pul.  UI* 
monary  abscesses  varied  in  sixe  from  a  pea  to  an  almond ;  that  the 
kidneys  appeared  to  lie  fatty  ;  and,  finally,  that  the  liver  and  spleen 
were  normal.  The  femoral  vein  was  empty,  but  considerably  shrunken 
in  calibre  from  its  end  up  to  the  first  valve,  and  above  that  point  it  was 
filled  with  puriform  matter. 

ComnunU.  —  The  clinical  history  of  this  case  presents  a  strong 
resemblance  to  that  of  Onse  No.  I.  Both  patients  had  sustained 
primary  amputation  of  the  thigh  for  gunshot  injuries.  In  both  of 
them  the  first  symptom  produced  by  the  inflammation  of  the  med- 
ullary tissue  was  pain,  intense,  seated  deeply  in  the  stump,  appar- 
ently in  the  bone.  In  both  of  them  tiie  stump  became  swelled, 
hot,  and  tender  ;  the  discharge  of  purulent  matter  got  deteriorated 
in  quality,  and  diminished  in  quantity ;  the  inflamed  marrow  was 
hepatized,  and  protruded  from  the  medullary  canal  at  the  sawn  cud 
of  the  bone,  and  towards  the  close  of  life  drops  of  pus  were  seen 
oozing  from  it.  In  both  of  them  the  symptomatic  fever  was  well 
marked  and  irritative  in  character.  There  was  thirst,  a  furred 
tongue,  loss  of  appetite,  a  frequent  pulse,  a  hot  skin,  restlessness, 
anxiety,  much  disturbance  of  the  nervous  system,  and  considerable 
debility-  In  both  of  them  pyasmia  supervuned,  and  speedily  proved 
fatal ;  and  on  making  the  autopsy,  a  number  of  isolated,  small-sized 
abscesses,  or  foci  of  suppuration,  were  found  scattered  through  the 
inflamed  medullary  tissue. 

In  the  case  just  related,  the  first  symptom  of  pytemia  appeared 
eight  days  before  death.     It  was  a  jaundiced  hue  of  the  ijmpU)mM 
skin.      Five  days  later  dyspnoea  and  cough   appeared.  ™  w*,,nU- 
They  were  symptoms  of  pysemic  pneumonia.     From  this  time  he 
sank  rapidly,  and  in  three  days  died.     The  profuse  sweats  and  the 


>  V  i<le  Virehow's  Ltcfura  on  C*U*lnr  PalKobgy,  pp.  233,  234      Am.  ed. 
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dry-brown  condition  of  ilio  tongue  were  produced  by  the  pysmis. 

It.  is  important  in  :i  jM'.ictit'.il  point,  of  view  to  separate  the  symp- 
toms of  osteo-mye litis  from  those  of  pyemia. 

The  next  case  occurred  in  civil  life.  In  it  the  discharge  of  pus 
was  not  diminished  in  quantity,  although  the  quality  was  raj 
much  altered,  and  the  odor  wr\  offHMiee. 

Case  XXV.  Acute  Osteo-myrh'tit  (suppurative)  following  Amprtta- 
tion  of  Thigh,  and  accompanied  by  Extmsiee  Separation  of  the  Petit* 
ttnm;  Necrosis;  Death  on  the  Nineteenth  Day;  Autopsy;  Secondary 
Abscesses  in  Lungs;  reported  by  B.  Phillips,  lvsq. —  A  woman  had  her 
leg  removed  above  the  kneo.  For  five  or  six  days  nothing  remarkable 
occurred  :  on  the  application  of  the  second  dressing,  it  was  noticed  ihit 
Toi"ifnw»«  there  was  a  large  quantity  of  pus  j  on  the  eleventh  day  that 
Uon.  was  much   tumefaction,  and  she   would  scarcely   allow  the 

stump  to  be  touched,  so  very  painful  was  it;  anil  upon  the  application 
of  slight  pressure,  a  large  quantity  of  pus  gushed  out  from  a  small 
aporture.  On  the  fifteenth  day  the  prostration  was  great,  and  it  was 
Ordered  tfcat  she  should  take  porter  with  small  doses  of  opium  and 
quinine;  they  pro.lu. ed  no  good  effect.  DUrrbcsa,  with  stools  every 
hour,  succeeded  on  the  sixteenth  day.  and  on  the  nineteenth  she  died. 
P|lll  _  the  thigh  being cedemaUius,  presenting  a  yellowish  tint,  pining 
piw»um  much  under  pressure,  the  pus  from  the  eleventh  day  being  so 
fetid  that  the  room  was  almost  insupportable.  Mo*t  of  the 
viscera  were  in  an  unhealthy  stale  ;  there  were  purulent  col- 
lections in  the  lungs.  The  medullary  tissue  was  detached  from  the 
bone  to  the  extent  of  nearly  three  inches;  the  periosteum  to  a  nearly 
simil.il  (Mini  ;  tin' medulla  was  broken  down  and  infiltrated  with  pas, 
mid  the  bone  evidently  dead.  Above  the  point  named,  the  medullary 
tissue  was  red,  and  more  than  usually  firm;  still  higher,  both  were 
m  nly  in  their  naturul  state,  though  the  cancelli  were  filled  with  an 
:i  II  mi  i  ii  in  his  Hi  lid. 

There  were  here  three  well-marked  local  symptoms :  1st,  excessive 
tenderness  and  tumefaction  of  the  amputated  surface ;  2d,  profuse  and 
fetid  purulent  secretion,  unconnected  with  the  amputated  surface:  and, 
3d,  a  pitting  upon  pressure  of  the  lower  part  of  the  thigh.  These  syn 
toms  [says  Phillips]  have  always  been  present  in  the  cases  I  have  : 
at  this  stage  of  the  disease.1 

Comments.  —  The  highly  fetid  character  of  the  put  in  this  case, 
after  tin-  eleventh  day,  rendered  the  probability  at  the  time  strong 
dial  it  was  peodflced  either  firon  the  bone  itself  or  from  the  struc- 
tures in  immediate  relation  with  the  osseous  tissue,  such  as  the 
periosteum  and  the  marrow. 

I  Vld«  iMdtm  U,ii,t.nl  l.cittli,  vol.  xiii.  p.  IBS. 
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The  profuieneu  of  the  pnnilent  secretion  was  also  a  symptom 
worthy  of  some  attention  in  tin's  instance.  The  discharge  of  pus 
appears  to  have  been  decidedly  more  copious  than  it  would  have 
■been  if  it  proceeded  from  the  wound  of  operation  alone.  From 
this  ftu-t  it  could  have  been  justly  intend  aft  the  time  that  there 
wa*  a  suppurating  surface  of  considerable  extent  within  the  stump, 
in  addition  to  that  afforded  by  the  wound  of  operation.  The  fetid 
character  of  the  purulent  discharge  would  have  suggested  that  it 
came  from  the  vicinity  of  the  bone,  and  therefore  from  cither  the 
inflamed  marrow  or  the  periosteum,  or  both  of  them.  The  exam- 
ination of  the  stump  after  death  showed  that  the  marrow  8appor,Uon 
was  in  a  state  of  suppurative  inflammation,  and  entirely  °,m"TO" 
separated  from  the  surrounding  bone  to  the  extent  of  nearly  three 
inches,  and  that  the  periosteum  was  detached  to  nearly  the  same 
distance  from  the  end  of  the  stump-bone.  In  this  way  a  large 
suppurating  surface  was  produced  in  addition  to  that  afforded 
directly  by  the  section  of  the  parts  made  in  performing  the  ampu- 
tation, and  by  it  the  purulent  matter  discharged  from  the  stump 
in  great  part,  furnished.  A  suppuration  more  8up|lur,Uoi, 
abundant  in  quantity  than  can  be  satisfactorily  accounted  ^K"am- 
for  by  the  size  of  the  wound  of  operation,  or  the  extent  of  the  raw 
surface  from  which  it  appears  to  be  discharged,  may,  therefore, 
become  a  symptom  of  considerable  practical  importance.  Mr. 
Hey,  the  celebrated  English  surgeon,  turned  it  to  good  account  in 
connection  with  a  suppurating  sinus  of  the  leg;  and,  inferring  from 
it  that  the  interior  of  the  tibia  was  diseased,  he  proceeded  to  per- 
form a  surgical  operation  on  said  bone,  and  obtained  a  very  grati- 
fying result. 

Again,  in  this  case  the  bone  was  extensively  necrosed,  although 
no  line  of  separation  had  been  formed  at  the  period  when  death 
urred.  The  vitality  of  the  osseous  tissue  appears  to  have  been 
destroyed  by  cutting  off  its  supply  of  blood,  throngh  the  detach- 
ment, or  the  separation  from  it,  of  the  marrow  and  the  periosteum. 
Now  tin's  detachment  of  these  vascular  structures  was  directly 
occasioned  by  the  inflammatory  process ;  moreover,  such  detach- 
ment from  the  bone  is  a  not  uncommon  result  of  the  inflammation 
of  those  tissues.  It  is  for  this  reason  that  inflammation  of 
the  periosteum  and  medullary  tissue,  especially  in  stump-bones, 
not  unfrequently  terminates  in  extensive  destruction  of  the  osseous 
tissue.1     The  portion  of  the  bone  which  is  deprived  of  an  adequate 

1  I'erhap*,  however,  traumatic  necrosis,  eepecinlly  when  it  occur*  in  the  flit  boom  and 
i  the  rontiiniltv  of  the  long  bones,  is  produced  more  freqoentlr  by  secondary  inRtramalioa 
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supply  of  blood,  dies  in  precisely  the  same  way  that  the.  soft  part* 
do  when  affected  with  dry  gangrene.  Such  cases  of  necrosis  may, 
»rj-£.n-  therefore,  without  any  violation  of  the  rules  of  propriety, 
E">".  be  called  examples  of  dry  gangrene  of  bone. 

Furthermore,  certain  points  in  the  pathological  anatomy  of  osteo- 
myelitis were  very  distinctly  seen  in  this  case.  The  portion  of  the 
marrow  which  corresponded  with  the  necrosed  hone,  was  hv 
down  anil  infiltrated  with  pus,  or,  in  other  words,  it  was  the  scat 
of  suppurative  inflammation.  Above  the  part  named,  the  inclu! 
lory  tissue  was  red  in  color  and  more  than  usually  firm  in  consis- 
tence (ramified)  ;  and  still  higher  up  it  presented  a  natural  ap- 
pearance. A  passing  allusion  only  is  now  made  to  this  branch  of 
the  subject,  as  it  will  be  fully  discussed  in  another  portion  of  this 
essay. 


The  next  case,  which  also  occurred  in  civil  practice,  is  offered 
in  further  illustration  of  the  symptomatology  of  osteo-myelitis. 

Ca.SK  XXVI.  Acute  Osteo-myelitit  (tuppuraiivt.)  foUoteiug  Amputa- 
tion of  t/ie  lliigh  for  Disrate  <>/  the  Knee-joint ;  Death  OH  ihr  Txcenty- 
tecond  Day  from  Pyaemia;  Autopsy;  Secondary  Abieeues  in  Lungt: 
Sap/iena  Vein  contained  a  Pwriform  Liquid ;  Kxtmnve  Neerosit ;  re- 
ported by  B.  Phillips,  Esq.  —A  scrofulous  lad,  of  seventeen,  had  suf- 
fered from  a  disease  of  the  knee-joint,  accompanied  by  ulceration  of 
the  cartilages,  and  succeeded  by  anchylosis;  the  leg  had  been  permitted 
to  anchjlose  at  nearly  right  angles  with  the  thigh  ;  the  limb  was  found 
inconvenient,  and  he  determined  to  have  it  removed. 

Amputation  was  performed  without  the  occurrence  of  any  drawback. 
Ampauuon  On  the  removal  of  the  first  dressings,  union  had  taken  place, 
oruii»u.  except  at  the  point  where  the  ligatures  were  situated.  On 
the  eleventh  day  there  was  a  very  manifest  tumefaction  of  the  stump, 
and  great  sensibility  was  displayed  when  it  was  dressed  ;  the  next  day 
Tfiiow  ikio  there  was  a  general  yellowness  over  the  body  ;  and  when  the 
pu».  dressings  were  being  renewed,  a  little  pressure  caused  the 

escape  of  a  large  quantity  of  fetid  pus,  which  had  also  a  yellowish 
tinge. 

To  these  symptoms  succeeded  hectic  fever,  delirium,  diarrhoea,  and, 
on  the  twenty-second  day,  death. 

On  examination  it  was  found  that  a  portion  of  the  medullar)'  tissue 
was  hanging  from  the  canal  in  a  sphacelated  state ;  higher  up  in  the 
canal  were  large  quantities  of  pus  ;  the  bone  was  necrosed  :  the  perios- 

of  tin*  oncoui  tiuue  itaelf  (oititii),  hiving  in  acute  character,  than  it  is  fcr  the  tnechinWi! 
detachment  nf  the  marrow  and  pcrioituum  from  the  bone.  See  chapter*  on  Ottilia  and 
Necrotii  belonging  to  thit  lection,  when  this  subject  il  itiariMaod  at  conudarable  Uoftb 


PURULENT    DISCHARGES.  —  HOW    MODIFIED. 

teum  was  separated  from  the  bone  by  purulent  matter  ;  the  whole  of 
the  lower  port  of  the  thigh  was  infiltrated;  the  snphena  vein    ru>  ,0 
was  inflamed,  and  was  loaded  with  pus  '  up  to  within  half  an   «P"*a»- 
Inch  of  its  junction  with   the   femoral;  the  lungs  were  also  infiltrated 
with  the  same  substance  ;  and  to  this  I  attribute  [Mr.  Phillips  adds]  the 
very  fetid  character  of  the  breath  in  this  case.* 

Comment*.  — In  the  acute  forms  of  osteo-myelitis  following  am- 
putation, the  purulent  matter  discharged  froiu  tin-  Mump  is  almost 
always  of  poor  quality*  being  either  watery,  flaky,  sanguinolent, 
or  fetid.  The  quantity  of  it  is  also  affected  by  that  disease,  being, 
for  the  most  part,  considerably  diminished  thereby.  Sometimes, 
however,  the  flow  of  pus  from  the  stump  is  decidedly  increased 
from  the  suppuration  of  the  inflamed  marrow  and  periosteum,  as  it 
appears  to  have  been  in  the  two  cases  last  related.  Besides  these 
alterations  in  the  character  of  the  purulent  matter  secreted  in  the 
stumps  of  amputated  limbs  which  are  the  seat  of  acute  ostec-mye- 
litis,  still  another  one  is  present  if  the  morbid  process  prove  de- 
structive to  the  bone.  Under  such  circumstances  the  purulent  dis- 
charge always  contains  more  or  less  debris  of  the  osseous  iw.ru  of 
tissue  which  is  being  demolished,  in  the  shape  of  small  m, 
grannies  of  calcareous  matter,  resembling  fine  sand  and  minute 
fragments  of  the  bone  itself,  which,  when  examined  with  the 
microscope,  are  found  to  contain  lacuna?,  canaliculi,  and  Haversian 
canals.  We  can  readily  turn  this  pathological  fact  to  a  practical 
account  If,  in  any  case  of  suppuration,  we  are  in  doubt  as  to 
whether  the  osseous  tissue  is  involved  in  that  process,  a  micro- 
chemical  examination  of  the  purulent  discharge  will  effectually 
settle  the  question. 

In  the  chronic  form  of  ©stco-myclitis  affecting  stumps,  the  flow 
of  pus,  or  the  suppuration,  is  generally  profuse.  That  cbmu> 
variety  of  the  disease  generally  occasions  necrosis  of  the  "• 
osseous  tissue  to  a  greater  or  less  extent,  and  the  dead  bone  in 
turn  irritates  the  parts  surrounding  it,  and  thus  occasions  a  copious 
secretion  of  purulent  matter  or  a  succession  of  abscesses.  In  such 
cases  the  pus  may  also  be  charged  with  the  debris  of  the  osseous 
tissue  that  is  being  destroyed  in  order  to  permit  the  separation  of 
the  dead  from  the  living  bone.    Its  quality,  too,  is  generally  altered 

*  In  this  rase  there  had  doubtlnw  been  ihrnmbmu  of  the  saphvna  rein,  and  what  Mr. 
Phillips  took  tub*  pu»  waa  probably  a  punform  substance  produced  by  purely  chemical 
agencies  during  the  softening  of  the  thrombus  with  which  the  Tela  was  obstructed.  Vlda 
VlTrh'iw«  flWaW  Pnthalogy,  p.  8J4.     Am.  dl. 

*  Vide  Udn  Medical  Uattltt,  vol.  sill,  pp-  1W,  193- 


866 


PAIN   A3   A   STMPTOM   OK  OSTEO-MTELITIS. 


from  that  of  the  laudable  standard.  In  very  chronic  cases  the  author 
has  occasionally  seen  it  so  thin  and  destitute  of  pus  corpuscles  that 
it  looked  not  unlike  a  limpid,  pale,  straw-colored  serum.  In  other 
cases  of  the  disease  in  a  chronic  form,  he  has  found  it  thin,  dark- 
yellow  in  color,  and  very  offensive  in  odor.1  Sometimes,  however, 
the  purulent  dischargo  is  very  healthy. 

The  symptoms  of  osteo-myelitis  attending  a  compound  fracture 
of  a  long  bone,  for  example,  a  gunshot  fracture  of  the  femur,  an*., 
for  the  most  part,  the  same  as  those  pijyfapod  fcy  tWi  disease  whw 
it  follows  amputation  performed  in  the  continuity  of  the  same  bone. 
In  both  eases  there  is  generally  deep-seated  pain  (bone-'wiin).  un- 
natural  warmth  and   swelling,   with  more   or  less  redness  of  th» 
soft  parts  in  relation  with  the  bone  or  bones  which  constitute  the 
scat  of  the  disease.     The  discharge  of  purulent  matter  is  diatutbed 
in  the  same  way  in  both  of  them.     In  several  instances  of  gunshot 
fracture,   the  comparative  dryness  of  the  wound,  or  ths 
diminished  quantity  and  thin,  serous  quality  of  the  pus 
li.-ivc    lii-cn     iMinn Li    the    earliest    symptoms    if    08tSO»mjBihii   thai 
attracted  the  author's  attention.     The  chief  points  of  difference  be- 
tween them,  in  respect  to  symptomatology,  may  be  referred  to  th» 
fact  that,  in  the  stump  of  an  amputated  limb,  the  inflamed  marrow 
can  bo  seen  at  the  end  of  the  bono,  and  its  precise  condition  noted 
while  in  eases  of  gunshot  fracture  the  medullary  tissue  cannot  be 
submitted  to  ocular  examination,  and  its  pathological    condition 
can  only  be  inferred. 


Chtnifo  In 

"p. I 


Although  severe  pain  is  a  constant  symptom  of  those  fonni 
Wnil,  of  osteo-myelitis  which  are  not  traumatic  in  their  origin, 
•jmptotn.  amj  w],ere  i^Q  integrity  of  the  bono  is  therefore  preserved, 
it  is  not  a  constant  symptom  of  the  forms  of  the  disease  which  are 
produced  by  amputation,  resection,  and  compound  fracture.  The 
degree  of  the  pain  in  traumatic  osteo-myclitis  is  very  much  less  in 
■one  cases  than  in  others,  and  occasionally  there  is  very  little  of 
it.  We  will  therefore  proceed  in  the  next  place  to  inquire  into 
the  conditions  or  circumstances  which  may  modify  the  pain  of 
osteo-myelitis  by  either  increasing  or  diminishing  its  severity.  We 
find,  firntly,  that  the  intensity  of  the  jwin  produced  by  inflamma- 
tion of  the  medullary  tissue  is,  other  things  being  equal,  very  much 
increased,  if  the  neighboring  osseous  tissue  is  also  inflamed  ;  sec- 
ondly, that  the  sensibility  to  the  pain  occasioned  by  inflammation 

•  Vide  Cat*  v. 
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of  the  medullary  tissue,  is  decidedly  diminished  by  the  hebetude  of 
pyemia,  and  of  typhoid  dineaie  in  general ;  and,  thirdly,  that  the 
osteo-myelitic  pain  is  very  much  less,  if  the  integrity  of  the  com- 
pact tissue  of  the  diseased  bone  be  destroyed  by  perforation, 
division,  or  in  any  othtr  manner  that  permits  the  protrusion  of  the 
swollen  marrow,  and  the  ready  escape  of  the  purulent  matter  from 
the  medullary  canal  as  soon  as  it  is  formed.  The  author  lias  not 
unfrequently  seen  ostco-myelitis  occurring  in  eonm-i-tinn  with  am- 
putation and  compound  fracture,  and  attended  with  hut  littlo  pain, 
apparently  for  the  reason  just  mentioned.  In  one  case  of  gunshot 
fracture  of  the  thigh  which  went  on  to  a  fatal  conclusion,  there 
being  but  very  little  pain  in  any  part  of  its  course,  it  was  found,  on 
making  the  autopsy,  that  although  there  was  extensive  suppuration 
of  the  medullary  tissue,  the  pus  could  readily  escape  from  the 
medullary  canal  at  the  place  of  fracture,  and  from  the  limb  itself 
through  the  track  of  the  wound  made  by  the  projectile.1  There 
was,  therefore,  but  little  chance  for  purulent  matter  to  become 
imprUoncd  within  th«  unyielding  walls  of  the  bone,  and  thus  the 
symptom  of  pain  was  almost  entirely  avoided.  But  candor  com- 
pels the  author  to  state  that  he  lias  occasionally  seen  cases  of 
suppurative  ostco-myelitis  accompanied  with  only  a  trifling  degree 
of  pain,  wherein  he  was  unable  to  assign  any  satisfactory  cause 
for  the  absence  of  that  particular  symptom  which  in  many  instances 
is  the  most  prominent  of  all.  Further  investigation  is  necessary 
for  the  elucidation  of  this  point. 

Again,  the  pain,  and  other  symptoms  of  osteo-myelitis,  after 
having  been  very  severe  for  a  considerable  length  of  time,  may 
tuddtnly  cea«e  on  the  appearance  of  a  small  circuTiucribed  swelling, 
containing  pus,  in  the  toft  parte  near  the  spot  where  the  pain  wot 
meat  inlenve.  In  such  cases  spontaneous  perforation  of  the  bone 
occurs,  and  the  purulent  matter  escaping  from  its  place  of  confine- 
ment -.\itliin  the  bone,  produces  an  abscess  of  the  neighboring  soft 
kpart*.  This  is  precisely  what  happened  in  a  case  reported  by  Mr. 
ll.v.  (to.  XXI.  of  this  essay,  in  another  related  by  Mr.  Stanley, 
XXX  V11L,  and  in  another  recorded  by  Mr.  Pott,  vide  Case 

No.  vm 
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Finally,  a  critical  examination  of  the  subject  shows  that  in  most 
ises  of  acute  osteo-myelitis,  the  symptoms  bear  a  pretty  0rinal 
constant  relation  to  each  other.     The  pain  appears  first,  l,"pU™' 
and  is  followed  in  a  short  time  by  heat  and  swelling,  with  more  or 

i  Vid.Gu.3C. 


less  reddening  of  the  surface,  at  the  seat  of  the  disease.  This 
relationship  of  the  symptoms,  however,  does  not  always  obtain ; 
for  it  sometimes  happens  that  although  the  osteo-mjelitic  pain  is 
very  intense,  and  the  morbid  process  very  acute,  several  din 
elapse  without  the  production  of  the  other  local  symptoms  of 
phlegmasia,  namely,  heat,  redness,  and  swelling.  The  following 
case,  which  occurred  in  the  author's  practice,  affords  a  good  31ns- 
tration  of  this  important  clinical  fact. 

Case  XXVII.  Gunshot  Wound  involving  Inner  Condyle  tfMifk 
Femur  ;  Secondary  Artkritit  of  a  Seven  Ohmrweter  otrmrred  Ten  Dtp 
afterwards ;  Amputation  at  Junction  of  XddSe  and  Inferior  Tnirii  sf 
Thiah  ;  Death  by  Secondary  Hemorrhage  on  the  Fifteenth  Day  after  that; 
Suppurative  Ostro-myelitis  discovered  at  tie  Autopsy.  —  Private  Janxs 
N  Saxon,  Co.  I),  9th  i/ouisiana  (Confederate),  aged  *7.  and  of  fxi 
constitution,  was  admitted  to  the  Stanton  C  S.  Artsy  General  Hospital. 
November  9,  1863.  from  the  field.  He  had  been  wounded  and  captured 
November  7,  in  the  action  at  Rappahannock  Station. 

On  examining  him.  it  was  found  that  a  conical  i 
Om  aj  i        etrated  his  right  knee  from  the  front  about 
kaa.  the  patella,  on  a  line  with  its  u 

wards,  backwards,  and  a  little  inwards  so  as  to  escape  from  the  earf  ef  the 
leg.  at  its  inner  side,  about  six  inches  below  the  flexure  of  the 
joint  The  bullet  patted  through  the  internal  condyle  of  the 
fracturing  it  with  comminution.  The  knee  was  bent  when  the 
was  inflicted.  The  wound  itself  was  bat  snoderatdj  m  lamed  The 
period  for  the  performance  of  primary  amputation  baring  already  gone 
by,  it  was  thought  to  be  expedient  to  apply  simple  dressings  so  the 
keep  the  patient  quirt  m  bed.  and  to  swah  the  pragma  of 
ia  ether  words,  to  treat  the  ease  expectant!  j. 
antuinJ  hnpprard  until  November  IT.    Then 

The  an 

The 
•»•  the  kaee  aad  the  areolar  tisane  of  the  lawnr  part  of  the  thigh 
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ration.  Subsequently  almost  all  of  the  stump  united  by  the  first 
intention.  He  did  well  in  every  respect  until  December  1.  On  that  day 
he  complained  of  having  a  <jreat  deal  of  pain  in  the  stump.  He  was  also 
a^iutcd  and  restless,  but  did  not  have  any  fever.  The  stump  was 
neither  swelled  nor  hot  On  the  2d  he  complained  that  the  pain  was 
still  more  severe,  and  he  re/erred  it  to  the  stump-bune,  especially  the  end 
thereof!  He  appeared  to  be  still  more  agitated  and  restless,  and  his 
countenance  indicated  much  suffering.  He  was  not  feverish,  a  ml  the 
■tump  was  not  swelled  nor  hot  He  was  very  restless  through  the  night 
On  the  morning  of  the  3d,  nt  an  early  hour,  the  ligature  separated 
from  the  femoral  artery,  and  secondary  bleeding  in  a  great  g^^. 
stream  immediately  supervened.  The  hemorrhage  was  soon  Hsmsissis 
arrested  by  digital  compression  of  the  femoral  artery,  and  did  not  recur; 
but  the  patient  had  lost  so  much  blood  before  this  was  effected,  that  he 
could  not  be  made  to  rally  afterwards,  and  he  died  in  the  afternoon, 
eight  hours  subsequent  to  die  separation  of  the  ligature  and  the  occur- 
rence of  the  hemorrhage. 

Autopty.  —  On  opening  the  stump  freely  by  incision,  it  was  found  that 
all  of  it  had  united  firmly  by  adhesion,  except  a  small  part  about  and  in 

nt  of  the  end  of  the  stump-bone.  There  was  a  small  flattened  ab- 
scess containing  laudable  pus  in  the  substance  of  the  anterior  flap,  and 
the  muscular  tissue  surrounding  it  presented  a  dark-brown  color  to  the 
depth  of  one  or  two  lines.  The  end  of  the  femoral  artery  was  patulous, 
not  contracted,  and  did  not  exhibit  any  evidences  of  an  effort  on  the 
port  of  the  repnrntive  processes  to  occlude  it.  It  was  embraced  between 
the  forked  extremity  of  a  remarkable  osteophyte  which,  springing  from 
the  linea  aspcra  near  the  end  of  the  stump-bone,  extended  horizontally 
inwards  along  the  angle  of  junction  of  the  flaps,  at  their  base.  This 
new  osseous  growth  had  a  reddish  color  and  a  very  porous  structure.  Tt 
was  about  two  and  one  half  inches  long  by  three  fourths  of  an  inch  in 
breadth  and  one  fourth  of  an  inch  in  thickness.  A  branch  of  consid- 
erable size  was  given  off  from  the  artery  about  half  an  inch  above  the 
place  of  ligation.  The  end  of  the  femoral  vein  was  well  sealed  up. 
The  interior  of  the  stump  was  not  sloughy  in  any  part  of  it.  The  peri- 
osteum mvi-hting  the  stump-bone,  for  several  inches  above  its  end,  was 
redder  than  natural,  and  thickened-  On  removing  a  section  from  the 
lower  end  of  the  stump-bone  four  and  n  half  or  five  inches  long,  and 
splitting  it  lengthwise  with  a  saw,  it  was  found  that  the  medullary  tissue 

was  inflamed.     Kach  surface  of  the  section  exhibited  a  con-    , ^.  [n 

siderable  number  of  isolated  small-sized  abscesses  located  in   bo°*- 
this  tissue.     These  abscesses  presented   a  grayish-white,  steel-gray,  or 
skim-milk  color,  and  varied  in  size  from  a  pin-head  to  a  split  pea     The 
medullary  tissue  Intervening  between  the  abscesses  presented  a  dark-red 
color,  and  was  hepatized. 

The   internal   organs   were   exsanguinated,  but,   in   other   respects, 
healthy. 
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Comment*.  —  This  patient  had  intense  pain  in  the  stamp-bone 
for  about  three  days,  without  the  occurrence  of  symptomatic  fever, 
or  any  swelling,  redness,  and  unnatural  warmth  of  the  stump  it- 
self, when  his  lifr  was  suddenly  terminated  by  secondary  hemor- 
rhage. It  is  of  course  impossible  to  conjecture  how  much  longer  the 
pain  might  have  continued  without  the  development  of  the  other 
symptoms  of  phlegmasia.  Moreover,  the  pain  increased  in  severity 
from  one  day  to  another.  On  the  first  day  the  pain  was  int 
and  accompanied  by  restlessness  and  nervous  agitation.  On  the 
next  day  it  became  agonizing,  his  countenance  expressed  great  suf- 
fering, and  he  was  still  more  restless  and  agitated  ;  and  the  pain 
and  nervous  disturbance  continued  to  increase  until  the  great  hem- 
orrhage, which  caused  his  death,  occurred  on  the  following  raorn- 
o.i«o-»j.u-  ing.  The  presence  of  osteo-nyttitif,  txowevar,  was  not 
liEu.""  even  suspected,  till  it  was  discovered  on  making  the  post- 
mortem examination.  Although,  as  already  stated,  the  stump  was 
very  painful,  and  the  bone  appeared  to  be  the  principal  seat  of  the 
distress,  the  greatest  part  of  it  had  already  united  by  the  first  in- 
tention, and  it  wo*  not  swelled,  nor  red,  nor  hot.  At  the  some 
time  there  were,  no  febrile  symptoms  whatever.  It  was,  then, 
entire  absence  of  heat  and  swelling  in  the  stump,  and  of  constitu- 
tional disturbance  in  the  shape  of  fever,  which  caused  us  to  com- 
pletely overlook  the  significance  of  the  local  pain  and  the  general 
nervous  agitation  as  symptoms  indicating  the  presence  of  osteo- 
myelitis in  a  severe  form. 

Tho  new  bony  growth  (osteophyte)  which  was  found  in  the 
stump  at  the  autopsy,  had  been  formed  very  rapidly  (in  less  than 
two  weeks),  was  also  large  in  size,  singular  in  shape,  and  alto- 
gether remarkable  in  appearance.  The  formation  of  new  osseous 
tissue  external  to  the  periosteum,  and  apparently  from  the 
common  cellular  or  connective  tissue,  in  consequence  of 
osteo-myelitis,  i^  worthy  rf  attentive  study,  and  accord- 
ingly will  be  discussed  when  we  come  to  speak  of  the  results  and 
complications  of  that  disease. 

The  variety  of  secondary  hemorrhage  which  destroyed  this 
patient's  life,  introduces  a  very  important  and  interesting  subjei 
our  notice.  It  has,  however,  no  direct  relation  with  our  present 
theme,  since  it  appears  to  have  been  only  accidentally  connected 
with  a  case  of  osteo-myelitia,  and  therefore  cannot  with  propriety 
be  discussed  in  this  place. 


Ow>u  (It 
•a*  fcrwd 
from  con- 
otrtln. 
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This  cnsc  also  gives  os  some  reliable  information  upon  a  point 
w  hit'h  is  closely  connected  with  the  mnin  subject  of  the  present 
discussion.  It  has  been  asserted  by  some  that  acute  suppurative 
aateo-myclitis  and  pysmia  are  so  nearly  related,  and  juuuon. 
resemble  each  other  so  closely,  that  in  a  large  number  of  ^/.TmTio 
instances  the  one  cannot  be  distinguished  from  the  other;  W"B,to- 
that  this  form  of  osteo-myelitis  is,  in  reality,  a  result  of  the  pyaamic 
intoxication ;  that  the  collections  of  pus  in  the  medullary  tissue 
which  appear  to  be  produced  by  inflammation  of  it,  are,  iti  truth, 
only  secondary  in  character,  and  strictly  analogous  to  the  so-called 
secondary  abscesses  of  the  lungs,  liver,  spleen,  muscles,  and  joints, 
which  are  generally  believed  to  be  produced  by  pytemia  ;  and,  in 
short,  that  pyaemia  is,  in  reality,  the  disease  which  so  often  occasions 
the  devel'i|ini.-ii»  of  purulent  depots  or  abscesses  in  the  marrow, 
after  injuries  and  surgical  operations  involving  bone.  This  theory, 
at  first  sight,  certainly  appears  very  plausible  ;  but  the  higher  ques- 
tion as  to  its  soundness  and  truth  must  afterwards  present  itself  for 
consideration.  Here  the  clinical  history  and  the  autopsy  of  the 
case  just  related,  furnish  us  with  valuable  evidence.  This  patient 
sustained  a  secondary  amputation  of  the  thigh  on  account  of  gun- 
shot injury,  and  fifteen  days  afterwards  suddenly  lost  his  life  from 
hemorrhage.  On  examining  the  stump-bone  after  death,  the  med- 
ullary tissue  was  found  to  be  hepatized  and  to  contain  a  number  of 
small  isolated  abscesses.  But  the  clinical  history  shows  that  he- 
did  rot  have  pyjemia,  and  that  he  did  not  exhibit  even  p,,^^ 
one  of  the  symptoms  belonging  to  said  disease.  It  shows  no,Ml,t- 
further  that  he  suffered  very  much  from  one  of  the  symptoms 
belonging  to  osteo-myelitis,  for  about  three  days  before  death. 
Here,  then,  a  case  is  presented  to  us  of  purulent  denotl  in  the 
marrow,  which  unquestionably  were  not  occasioned  by  pyietnia. 
Ik-re,  then,  is  an  example  of  traumatic  osteo-myelitis  which  had 
already  reached  the  stage  of  suppuration,  and  was  still  entirely  un- 
connected with  pyaemia.  Here,  then,  it  is  proved  that  acute  sup- 
purative o.»t<  i>-jnyelitis  is  a  disease  entirely  distinct  from  pyaemia, 
although  the  former  not  unfrequently  produces  the  latter,  as  wo 
have  already  seen.1 

But  it  is  necessary  to  return  to  the  consideration  of  the  symp- 
toms of  osteo-myelitis.     Of  these,  severe  pain  located  in   iu~.pit.ii*. 
the  bone  at  the  seat  of  the  disease,  is  one  of  the  most  con-   tou. 
slant  and  important.     It  is  present  in  all  the  rases  where  the  con- 
tinuity of  the  morbid  bone  is  preserved,  and  likewise  in  a  large 
»  Vide  Cuei  L,  U.,  X.,  XIII.,  XV.,  MBi 
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share  of  those  where  the  continuity  is  dest  roved,  and  the  mcdullary 
canal  iaiil  open  by  fracture,  by  amputation,  or  by  resection.  It  is 
i  red  in  both  the  acute  und  the  chronic  forms  of  the  disease. 
The  hone-pain  is  generally  severe  and  aggravated  at  night,  but  this 
is  not  nlwsiys  the  ease.  In  nearly  every  instance  the  local  pain  pre- 
cedes all  the  other  symptoms  of  usteo- myelitis.  It  is  almost  always 
present,  unless  the  medullary  canal,  at  the  seat  of  the  disease,  hap- 
pens to  be  open  in  such  a  way  as  to  allow  the  ready  occurrence  of 
tumefaction  in  the  inflamed  medullary  tissuo,  and  the  ready  escape 
of  purulent  matter  as  soon  as  it  is  formed,  and  unless  the  sonsi- 
bilities  of  :1m-  patient  an-  lihmteil  by  the  helietudfl  of  typhoid  di- 
ease.  In  the  acute  forms  of  osteo-myelitis,  the  local  pain  is  foil  i 
by  fever,  for  the  mo6t  part  of  an  irritative  type.  The  fever  super- 
venes after   an   interval  varying  in  length  from  a   few  hours   to 

n]  days.     Not  unfreqaently  the  febrile  movement  runs 
lii^li,  and  is  accompanied  by  delirium.      In  the  chronic  forms  of  the 
disease,  surgical  fever,  as  a  general  thing,  is  either  entirely  absent, 
or  occurs  only  in  paroxysms,  or  at  the  periods  of  <  XI Cerbation  on 
tin-  port  of  the  disease,  which  are  produced,  in  great  moa 
adventitious  circumstances.      In  the  acute  forms  of  inflammation 
of  the  medullary  tissue,  the  febrile  symptoms  are  generally  AGO 
Denied  by  more  or  less  swelling  of  the  aoft  parts  at  the  seat  of  the 
disease,  with  tenderness  under  pressure,  and   abnormal  warmth  of 
the  tissues  in  the  same  locality.     The  skin  investing  flic  seat  of  the 
disease  is  generally  somewhat  redder  than  natural,  or  slightly  red- 
dened  in   color.     Occasionally   the  reddening  is  intense,  and   the 
local  warmth   lias  a  pungent  character.     Not  unfrequentlv,  how- 
ever,  especially  in  the  strumous  and  the  other  non-traumatic  vari- 
eties of  the  disease,  the  skin  investing  the  morbid  part 

'  natural,  and  presents  a  doughy  appearance.     Co  the 

raCtST  of  the  swelling  which  is  pwdaCOl  Bj    r        ■  ;,-.    .  i  -  ■  .  litis, 

it  shcmlil  bo  remarked  further  that  it  is  generally  ccdematous,  and 
pits  under  pressure;  that   it  is  also,  for   the   most   part.  ' 

not  pointed.}  in  shupc,  and  coincides  in  extent  with  the  In; 
■  if  the  disease  itself.     Chronic  osteo-uiyelitis  is  likewise atcompanu  d 
liv   local   swelling,  heat,  nnd    tenderness.     Tltc  swelling  is  OJ 
u>dematous  ;  but  the  tumefaction  is  not  unfrequontly  rendered 
more  considerable  by  chronic  enlargement  of  tlie   diseased  bone 
If,  and  by  chronic  thickening  of  the  soft  parts  which  invest  it. 
Chronic  osteomyelitis  frequently  produces  necrosis  of  the  diseased 
bone ;  and,  in  such  cases,  the  presence  of  dead  bone  generally 
affords  netful  mtonnation  with  regard  to  the  real  character  of  the 
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morbid  process.  Chronic  osten-myelitis  is  often  accompanied  by  a 
rious  and  an  osteo-porotic  condition  of  the  osseous  tissue.  The 
consideration  of  this  fact,  however,  properly  belongs  to  another 
portion  of  this  essay.1 


Diagnoii*    of  Otteo-myeliti*.  —  The    diagnori$   of   this   disease, 
hen  it  presents  itself  in  an  acute  form,  is  not  made,  in   N„,  K,nrt. 
a  good  many  instances,  until  the  lesions  it  produces  are  ^LaI'S'i 
found  on  examining  the  body  after  death.     Such  a  result  ■wrton" 
obtained  in  the  case  last  related.     Mr.  Holmes  says,  osteo-myelitis 
i*  more  frequently  recognized  in   post-mortem  examinations  than 
at  the  bedside  of  the  patient.'     Perhaps  this  statement  is  exag- 
gerated; but  whether  it  is  or  not,  there  is  no  doubt,  in  the  opinion 
of  the  author,  that  oftentimes  the  presence  of  this  disease  is  not 
recognized,  from  inattention  to,  or  want  of  knowledge  of,  the  sub- 
ject on  the   part  of  the  surgeon.     There  is  no  doubt  that  hereto- 
»fore  the  study  of  this  disease  lias  not  been  sufficiently  attended  to 
by  the  great  mass  of  surgeons  in  both  Europe  and  America,  and 
that,  in  consequence,  its  existence  has  not  been  detected  at  the 
bedside  of  the  patient  in  many  instances  where  it  would  have  been 
if  adequate  attention  had  been  given  to  the  subject.     The  pro- 
fessors of  surgery  in  our  medical  schools  do  not  discuss   imr-rfceUy 
this  disease  in  their  leemres.     The  text-books  on  surrrerv   ,,U,,WJ 
in  general   use  in  this  country  do  not  contain  any  account  of  this 
•rder,  with  the  exception  of  those  written  by  Dr.  Gross  and 
Mr.  Briehsen,  and  their  description  is  very  brief,  meagre,  and  in- 
complete.     Most  of  the  works  on  military  surgery  are  equally 
silent  on  this  topic     It  is  therefore  a  disease  which  surgeons  in 
ii-ral  have  not  boon  prepared  to  treat,  and  consequently  have 

»not  been  expecting  to  see.  We  should  not  lie  surprised,  thpn,  to 
find  that  they  have  not  unfrcquently  overlooked  it  when  they  have 
met  with  it,  and  have  considered  it  to  be  a  disease  of  very  rare 
occurrence,  when  in  reality  it  is  not  so. 

sides,  there  are  certain  intrinsic  difficulties  which  lie  in  the 
way  of  diagnosing  this  disease.     In  the   first  place,  it  involves  a 
structure  which  is  deeply  seated,  encased  with  bone,  oftentimes 
Iso  covered  over  with  a  thick  mass  of  muscles,  and  therefore  cor- 
ndingly  hard  to  subject  to  surgical  examination  ;  and,  in  the 
nd  place,  the  more  obvious  manifestations  of  inflammation,  and 
ib  swelling  produced  by  the  same  violence  or  wound  which  pro- 

1  Sm  Ch»pt«t»  on  Oiliti*  »nd  Carle*  farther  on  in  tab  Section. 
«  SpU»of  Surjm/,  vol.  ill.  p.  688. 
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duces  the  osteo-mye  litis  in  cases  of  a  traumatic  origin,  not  un fre- 
quently serves  to  mask,  or  withdraw  the  surgeon's  attention  from, 
the  mischief  in  the  medullary  tissue. 

The  only  signs  which  can  be  considered  as  truly  pathognomonic 
only i»"»«-   of  osteo-mvetitis,  are  the  reddened  and  sclerosed  or  hep- 

"Mill-  "  ,  .... 

•tern.  eased  appearance  of  the  marrow  itself,  with  perhaps  some 

drops  of  pus  oozing  from  it.  which  are  sometime*  detected  by  ocular 
cxaniiiuiin.il.1  But  the  clinical  observation  of  these  signs  is  prac- 
tically restricted  to  the  cases  where  usteo  myelins'  follows  amputa- 
tion, with  the  addition  perhaps  of  some  instances  of  resection.  In 
view  of  the  importance  of  these  signs  as  helps  to  a  correct  diagn 
it  is  advisable  for  the  surgeon  to  open  the  stump  and  examin-' 
condition  of  the  marrow  in  all  cases  where  there  is  good  reason  to 
suspect  the  presence  of  that  disease  after  amputation,  especially  it' 
th'-  form  of  it  be  acute.  If  the  flaps  arc  not  united,  there  can  be 
no  objection  to  this  proceeding ;  and  even  if  they  are  grown  to- 
gether, the  amount  of  cutting  usually  required  to  expose  the  end 
of  the  stump-bone,  does  not  oppose  any  considerable  obstacle  to  the 
patient's  recovery. 

But  with  regard  to  ostco-nryclitia  produced  by  compound  frac- 
ture, by  contusion  and  contused  wounds,  hy  scrofula,  by  syphilis, 
by  rheumatism,  and  indeed  by  any  cause  besides  amputation,  with 
the  unimportant  exception  already  mentioned,  there  is  no  one 
symptom  wide]  considered  as  diagnostic  of  the  disease.     Id 

all  these  cases,  which,  taken  together,  constitute  a  large  majority, 
the  diagnosis  can  be  established  best  by  a  proper  ap]  i  of 

tin-  symptoms  taken  in  MaUly.  To  accomplish  this  end,  it  i1-  Di 
sary  that  each  symptom  should  be  rigidls  interpreted,  and  that  the 
method  of  as lloakn)  should  be  employed.  If  the  case  last  related 
(No.  XXVII.)  had  been  investigated  in  this  way,  the  diagnosis 
would  have  pretty  certainly  been  made.  For  example,  in  that 
case  the  principal  me  pnin.  which  seemed  to  the 

patient  to  be  located  in  the  bone.     Now,  this  pain  was  not  ni 

use  it  was  not  intermittent,  and  did  not  shoot  along  the  course 
of  any  of  the  nerves  ;  it  was  not  produced  farj  teal  ab- 

SCCM,  or  by  diffuse  cellulitis,  because  there  was  no  swelling  "t  the 
stump  :  it  therefore  must  have  been  produced  either  by  inflamma- 
tion of  the  osseous  or  the  medullary  tissue,  by  ostitis  or  o*r  I 
I'rinirrw-    ''t's-   Pathological  anatom J  te:iche<  us  that  primary  ostitis 
uu''  occurs  but  very  seldom  in  connection   with  atnputal 

while  osteo-myelitis  occurs  very  often  in  that  connection.     In  this 

.i<<-t*»I.MdXXIV. 
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way  the  inference  would  have  become  irresistible,  that  the  pain,  in 
this  case,  was,  in  all  probability,  produced  by  or  connected  with 
inflammation  of  the  medullary  tissue  of  the  stump-bone. 

Tho  loosening  or  detachment  of  the  periosteum,  with  the  pres- 
ence of  pus  between  it  and  the  bone,  conjoined  with  deep-seated 
local  pain,  heat,  swelling,  and  great  constitutional  disturbance, 
denotes  that  the  patient  has  either  acute  periosteal  abscess  or  osteo- 
myelitis. 

It,  on  making  an  evaeuative  incision,  globules  of  oil  are  found 
mixed  with  the  pus  which  is  discharged,  then  the  opinion  just  ex- 
pressed with  regard  to  the  seat  of  the  disease,  becomes  considerably 
strengthened.  If  after  the  tension  of  the  soft  parts  has  been  re- 
lieved, and  the  pus  has  been  evacuated,  by  suitable  incisions,  the 
bone-pain  still  continues,  then  the  presumption  becomes  strong  that 
the  medullary  tissue  also  is  inflamed. 

The  only  disease*  for  which  acute  suppurative  inflammation  of 
the  marrow  is  liable  to  be  mistaken,  are  diffuse  inflammation  of  tin- 
cellular  tissue,  otherwise  called  phlegmonous  erysipelas  and  acute 
periosteal  abscess.  It  can  he  distinguished  from  diffuse  cellulitis, 
sometimes,  by  the  shape  of  the  swelling  alone,  wliich  in  osteo- 
myelitis is  bounded  or  circumscribed  by  an  abrupt  rim  or  border,1 
corresponding  with  the  limits  of  the  diseased  medullary  tissue,8  and 
in  diffuse  cellulitis  does  not  terminate  m  that  way.  It  can  also  be 
distinguished  from  the  la«t  named  affection  by  the  loosening  or  de- 
tachment of  the  periosteum,  with  the  presence  of  exudation  or 
purulent  matter  between  it  and  tho  bone,  which  is  often  found  in 
the  former  disease,  but  never  in  the  latter,  on  making  an  incision 
down  to  the  bone.  Explorative  incisions,  therefore,  not  gnuwitw 
unrVeqnently  furnish  important  aid  in  making  the  diag-  lQcl*»<«'- 
noais  of  these  diseases,  and  for  that  reason  they  should  not  he  neg- 
lected. Such  incisions,  especially  if  they  are  freely  made,  not  only 
assist  us  to  make  a  correct  diagnosis,  but  also  are  of  much  value  in 
the  treatment  of  both  ostco-myclitis  and  diffuse  cellulitis  ;  and  there- 
fore the  surgeon  should  have  no  hesitation  about  employing  them 
freely,  and  making  them  also  of  sufficient,  siwj.  Upon  this  suhji  it 
M.  Chassaignac  substantially  says,  "  In  our  studies  upon  diffuse 
phlegmon   (diffuse  cellulitis  or  phlegmonous  erysipelas),  we  have 

i  VUtCttt  xx. 

•  The  "  [inffj-  «umnr  "  af   ill'   -rnlp  SaMriM  by  Pott,  (jives  «o  excellent  idea  of  tho 
feature*    of   (he   tumefaction    wliich    clmractrrtrt'ii  actttn    suppurativa  Oafao-     Pufly  tumo 
■ijreliti,.     There  i,  but  lull.    -im.lnrily  between  it  and  tho  diffiiB«l  »weltinu     of  «e«Jp- 
produced  by  ptilFfrnicocni  cryaipelai  of  the  scalp,    la  tome  case*  of  o»teo-myeliti»  occurrlnp; 
k  utremitie*  ilia  »w«lling  i»  so  characteristic  of  the  disease  that  it  may  be  looked  upou 
m  tb«  puffy  inmor  dev«lope«l  on  an  enlarged  scale. 
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established,  as  a  fundamental  principle,  in  the  therapeutics,  of  that 
affection,  that  the  tegumentary  incisions  should  never  be  stopped 
short  of  laying  the  aponetirosis  bare."  He  adds  that,  if  the  color 
of  the  deep  fascia  is  found  to  be  at  all  changed,  said  membrane 
ought  to  be  incised  upon  the  spot.  This  precept  is  perhaps  of  the 
highest  importance  in  a  case  of  osteo-myelitis  where  the  existent* 
of  that  disease  is  only  suspected,  since,  thanks  to  this  sign  whka 
must  be  considered  as  characteristic  of  osseous  suppuration  in  this 
malady,  the  surgeon  who  can  believe  in  the  simple  existence  of 
diffuse  cellulitis,  is  able  to  know  at  the  same  time  that  he  his  to 
deal  with  a  grave  osseous  lesii.n,  with  either  osteo-myelitis  orwitb 
ntiAon-  diffuse  periosteal  abscess.  In  all  the  cases  of  osteo-tnyel- 
BtuMuT^  itis  which  we  have  observed,  we  have  found  the  envel- 
oping aponeurosis  tinged  or  discolored,  sometimes  in  spots  and 
aonictimes  in  its  whole  extent,  with  a  greenish  hue,  which  has  led 
us  to  incise  it,  and  to  ascertain  the  presence  of  a  sub-apotienrotic 
pus,  with  drops  of  oil,  very  characteristic  of  the  disease,  situated 
either  within  the  interior  or  upon  the  exterior  of  the  affected  bone. 
Moreover,  this  sub-aponcurotic  pus  does  not  always  present,  as  its 
solo  characteristics,  the  abundance  of  the  serosity  which  dilutes  it, 
KiuMttini  ai,d  ^,e  presence  of  drops  of  oil ;  it  sometimes  exhibits  a 
"'t"*  strongly  rnarkud  russet  tint.1 

But  if,  for  any  reason,  it  be  deemed  inexpedient  to  make  cxplo- 
Bipiniiuf  rativc  incisions  (far  the  purpose  of  verifying  the  diagnosis, 
*"***.  much  valuable   information  may  be  obtained  by  using  an 

exploring  needle.  In  cases  where  the  periosteum  is  detached  and 
separated  from  the  bone  by  a  quantity  of  pus,  if  such  a  needle  be 
throat  into  the  swelling  in  a  direction  towards  the  bone,  and  it  be 
attempted  to  move  it  in  circular  sweeps,  an  equable  resistance 
will  be  found  as  long  as  it  remains  in  the  soft  parte  ;  but  if  it  be 
thrust  down  to  the  bone,  and  then  drawn  back  a  little  (about  a 
Line),  its  point  may  be  turned  in  any  direction  within  the  abscess. 

If,  when  purulent  matter  has  been  withdrawn  from  deep-seated 
parts,  either  by  incision,  or  by  means  of  a  troehar  and  canula.  or 
by  spontaneous  discharge,  there  be  doubt  as  to  whether  its  devel- 
opment is  connected  with  disease  of  the  osseous  tissue,  the  question 
may,  not  nnfrequently,  be  put  to  rest,  by  finding,  in  the  pus,  par- 
Ckinnoiu  ticles  of  disintegrated  bone  resembling  fine  sand,  which, 
on  examination  with  the  microscope,  are  found  to  contain 
canaliculi,  lacuna*,  and  Haversian  canals,  and  by  also  finding  in 
the  purulent  matter,  on  the  application  of  chemical  testa,  the  cal- 
careous salts  belonging  to  bone,  in  at  least  considerable  quantity 

'  Vlrte  Traite  Pmlique  de  la  gvpfmratiat,  (.  x.  p.  471. 
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Acute  suppurative  ostoo-myelitis  may  sometimes  be  distinguished 
from  acute  periosteal  abscess  hy  another  sign  besides  the  non-alle- 
viation of  the  pain  after  making  evacuative  incisions,  which  obtains 
if  the  first  named  disease  is  present.  This  additional  sign  is 
founded  on  the  condition  of  the  hone  which  underlies  the  suppu- 
rating periosteum.  This  portion  of  the  bone  is  necrosed  in  such 
cases,  and  oftentimes  the  extent  of  the  necrosis  is  very  great. 
Now  if  the  death  of  the  bone  have  been  occasioned  by  osteo-my- 
elitis,  and  the  suppuration  of  the  periosteum  and  the  neighloiiiiL' 
parts  be  secondary  in  character,  and  produced  by  extension  of  the 
inflammatory  process  to  them  from  the  diseased  marrow  through 
the  relationship  of  contiguity,  then  the  surface  of  the  dead  bone  is 
apt  to  present  a  rough,  eroded,  or  worm-eaten  appearance,  Surfceil0f 
on  account  of  the  adherence  of  living  particles  and  gran-  LoD,i~B,M- 
ulvs  of  osgeous  tissue  to  the  periosteum,  at  the  time  its  separation 
or  detachment  from  the  dead  osseous  tissue  occurred  ;  but  if  the 
necrosis  be  primarily  occasioned  by  diffuse  periostitis,  then  the  sur- 
face of  the  dead  bone  is  found  to  be  comparatively  smooth,  the 
longitudinal  furrows  arc  perhaps  somewhat  wider  and  deeper  than 
natural,  but  the  circumferential  lamina?  are  not  eroded  nor  exca- 
vated ;  for,  under  such  circumstances,  the  portion  of  the  bone 
wlucb  dies  first,  is  that  which  lies  next  to  the  inflamed  periosteum. 
The  surface  of  the  dead  hone  looks  as  if  the  diseased  periosteum 
bad  been  suddenly  peeled  oft*  from  it. 

If,  however,  necrosis  of  a  bone  in  its  entire  thickness  is  produced 
by  coexistent  and  coextensive  inflammation  of  both  the  g^^on,] 
marrow,  the  periosteum,  and  the  osseous  tissue  itself,  as  """■"' 
occasionally  happens,  then  the  surface  of  the  dead  bone  is  apt  to  In- 
smooth.  The  freedom  of  the  surface  of  the  necrosed  bone  from 
roughness  under  such  circumstances  denotes  that  tin-  <  in  umf'eren- 
tial  laminae  have  been  deprived  of  vitality  through  separation  or 
detachment  of  the  periosteum  from  the  osseous  tissue,  on  account 
of  disease  of  the  deep  layers  of  the  periosteum  itself,  and  consequent 
arrest  of  the  supply  of  blood  necessary  to  nourish  the  circumfcrcn- 
rial  osseous  laminae,  and  keep  them  alive. 

But,  while  we  are  endeavoring  to  establish  the  diagnosis  truly  in 
a  case  of  suspected  osteo-myelitis,  it  is  important  that  we  should 
consider  the  tout-ejmemble  of  the  morbid  phenomena,  or  give  at- 
tention to  the  symptoms  taken  as  a  whole;  and,  while  doing  it. 
the  method  of  exclusion  can  be  advantageously  employed.  Ite 
pursuing  substantially  this  course,  we  were   enabled  to  make  a 


i  inflammation  of  the  medullary 
and  none  of  them  were  strongly  marked. 

The  diagnosis  of  osteo-myelitis  in  its  chronie  form*,  is,  in  gea- 
iat  end,  not  difficult  to  make.  The  clinical  history  of  the 
case,  the  length  of  time  it  has  lasted,  the  order  in  which 
the  morbid  phenomena  have  been  developed,  the  bone-pain,  die 
local  heat  and  swelling,  together  with  the  suppuration  of  the 
neighboring  soft  porta,  and,  in  patients  where  the  disease  has  fol- 
lowed a  solution  in  the  continuity  of  the  bone  occasioned  either  by 
accident  or  by  surgical  operation,  the  frequent  occurrence  of  ne- 
crosis along  with  the  development  of  new  osseous  tissue,  sometimes 
in  large  quantity,  from  the  detached  periosteum  and  from  the  part 
of  the  bone  which  has  not  lost  its  vitality  (both  of  which  can,  ia 
most  cases,  be  detected  with  but  little  difficulty),  the  persistent 
suppuration  of  the  parts  contiguous  to  the  sequestrum  produced  by 
the  mechanical  irritation  occasioned  by  its  presence,  and  perhaps 
the  exfoliation  from  time  to  time  of  small  fragments  of  necrosed 
bone,  do  not  leave  us  long  in  doubt  with  regard  to  the  real  nature 
of  the  disease  and  the  tissue  from  which  it  originally  sprang. 

Pathological  Anatomy  of  Otteo-myelitii.  —  The  morbid  condi- 
tions of  the  marrow  in  respect  to  structure,  which  may  be  produced 
by  the  inflammatory  process,  are  at  least  threefold,  namely,  1st, 
carnification  or  hepatization  ;  2d,  tuppuration;  and  8d,  gangrene. 

1.  Cf  the  Carnified  or  Hepatiied  Marrow.1  —  Among  the  earliest 
and  most  constant  of  all  the  effects  produced  by  inflammation  of 
the  medullary  lUstie  is  reddening  of  its  hue,  accompanied  bran 
increase  of  its  density  and  tenacity.  The  color  of  the  marrow 
during  this,  which  may,  with  propriety,  be  called  the  first  stage  of 
Color  of  «•*-  oeteo-myclitis,  is  not  the  same  in  all  cases.     It  has  boon 
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i»w.  found   to  vary  from  yeUotmm  or  coppery  red  ■  to  hrigkt 

red,*  to  hroum,*  and  almost  to  black.6  In  this  form  the  inflamed 
marrow  is  said  to  be  ramified  or  hepatized  on  account  of  some 
similitude  which  it  is  supposed  to  hear  to  red  muscular  tissue  or 
flesh,  on  the  one  hand,  and  to  dark-red,  reddish-brown,  or  brown 
hepatic  tissue,  on  the  other.     Moreover,  the  terms  carnification  and 


1  iVngnir,  th*  dlttinguithett  Kuanim  military  mirgeoii.  »pr«V«  of  ml  hepatization  of  I 
medullary  tlanuc  u  ono  of  th«  connequenee*  nf  (he  InlUmmatorv  prveaaa, 
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?patization  are  not  new  inventions  in  the  domain  of  pathological 
science,  and  therefore  will  be  likely  to  prove  all  the  more  acceptable 
when  employed  in  the  present  connection. 

It  has  already  been  stated  that  the  healthy  medullary  tissue  has 
a  yellowish  color  and  a  soft  consistence  in  the  long  bones  during 
the  adult  period  of  life.  Now,  when  this  tissue  is  subjected  to  the 
operation  of  the  inflammatory  process,  its  color  becomes  changed, 
because  its  histological  structure  is  altered  by  that  process.  Its 
hue  becomes  reddened,  in  the  Jirtt  place,  because  the  in-  caoMor 
flaimnatory  irritation  causes  its  Jut  to  disappear  with  great  color 
rapidity  ;  in  the  itcond  place,  because,  while  this  is  going  on,  the 
same  irritation  causes  the  very  rapid  production  of  microscopic 
marrow  cells,  most  of  which  are  free  and  granular,  often  highly  so, 
presenting  no  inconsiderable  resemblance  to  what  were  formerly 
called  exudation  corpuscles ;  and,  in  the  third  place,  because  the 
inflammatory  irritation,  either  per  «<?,  or  indirectly  by  the  histologi- 
cal transformations  which  it  produces,  causes  an  increased  afflux  of 
blood  to  the  affected  part,  and  thus  occasions  a  hyperemia  (con- 
gestion) of  the  diseased  medullary  tissue.  That  the  marrow,  when 
aflVeted  with  ostco-myelitis,  contains  more  than  the  normal  quantity 
of  blood,  is  proved  by  the  fact  that,  on  being  wounded  under  such 
circumstances,  it  is  apt  to  bleed  freely.1  The  author,  also,  has 
often  observed,  while  performing  secondary  amputation  in  the  con- 
tinuity of  the  limbs,  no  inconsiderable  tendency  to  troublesome 
bleeding  on  the  part  of  the  medullary  tissue  involved  in  the  opera- 
tion, when  it  happened  to  be  inflamed,  but  not  otherwise. 

When  the  carnified  marrow  has  a  yellowish-red  or  a  copper- 
colored  hue,  it  is  because  fat  vesicles  in  considerable  quantity  still 
constitute  one  of  the  histological  elements.  As  muscular  tissue 
acquires  a  yellowish  tinge  from  undergoing  the  fatty  degeneration, 
so  the  inflamed  medullary  tissue  may  still  retain  some  of  that  same 
tint,  because  the  oil  has  not  yet  been  absorbed  from  it  to  such  ex- 
tent as  to  cease  to  perceptibly  affect  its  color.  Other  things  being 
equal,  the  greater  the  proportion  of  the  fat  (not  free)  contained  in 
the  inflamed  medullary  tissue,  the  deeper  the  yellow  tint  is  found 
to  be  on  examination.  But  the  deep-red,  the  brown,  and  even  the 
dark-brown  color  of  the  carnified  or  hepatized  marrow  does  not 
afford  any  certain  evidence  that  the  fatty  histological  element  has 
been  entirely  withdrawn  from  it ;  for  the  microscopical  examina- 
tion in  such  cases  shows  that,  although  the  proportion  of  fat  vesicles 
is  generally  very  much  diminished,  still  they  have  not  entirely  dis- 

«  vid.  c««  xrx. 
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appeared,  nor  entirely  ceased  to  enter  into  the  composition  of  the 
diseased  tissue.  Such,  at  least,  has  uniformly  been  our  experience 
in  studying  the  specimens  of  ostco-nryclitis  in  the  first  stage  occur- 
ring in  adults,  and  in  the  long  bones  for  the  most  part.  We  hive 
not  yet  had  an  oppon  unity  to  study  the  histological  features  of 
osteo-myelitis  occurring  in  childhood. 

Hut  the  extent  to  which  the  quantity  of  blood  in  the  inflamed 
medullary  tissue  is  increased  by  the  morbid  action,  or,  in  other 
words,  the  amount  of  the  hyperemia  (congestion),  has  also  an  im- 
portant bearing  upon  the  subject  of  the  morbid  coloration  of  this 
tissue.  Its  influence  is  seen  to  be  Btrongly  marked  in  producing  the 
varieties  of  hepatized  marrow  (not  gangrenous)  which  are  almost 
black  in  color.1  When  the  hyperemia  is  very  great,  it  not  nnfre- 
quently  happens  that  one  or  more  of  the  capillary  vessels  becomes 
ruptured,  and  an  extravasation  of  blood  takes  place,  whereby  a  tme 
Atopmref  apoplexy  of  the  marrow  is  produced.  These  apoplectic 
«*••"*•*•  extravasations  are  sometimes  confined  to  one  spot.;1  but 
in  other  instances  they  occur  in  many  points  at  the  same  time. 
Sometimes  they  bear  considerable  resemblance  to  ecchymosis ;  and 
if  the  osteo-myelitis  have  been  occasioned  by  contusion,  there  may 
be  some  doubt  as  to  whether  the  extravasation  of  blood  has  been 
occasioned  by  intense  congestion  or  by  violence. 


We  will  next  proceed  to  inquire  as  to  what  changes  in  anatomi- 
cal structure  the  hepatized  and  caniified  conditions  of  the  marrow 
owe  the  increased  density  and  toughness  which  they  may  acquire 
through  the  operation  of  the  inflammatory  process. 

This  sclerosis  of  the  marrow  seems  to  be  produced  firstly  by  the 
iciwmu  of  development,  under  the  stimulus  of  inflammatory  irrit 
ttiria»rro».  tjonj  0f  a  rudimentary  fibrous  material,  represented  wli 
examined  with  the  microscope,  for  the  most  part,  by  spindle-sbar 
fibre  cells  in  various  stages  of  elongation  and  evolution.  Some 
times  plasmatic  cells,  also,  are  seen.  But  this  new  production  of 
t  L ;  ii  .it:-,  tis  m  Etta  -viht.iIU-  bobbh  'I  to  me  msufficienl  in  quantity  in 
account  satisfactorily  for  the  increased  consistence  of  the  diseased 
marrow.  In  more  than  one  instance  it  has  appeared  to  mo  that  the 
increase  of  the  former  had  entirely  failed  to  keep  pace  with  that  of 
the  latter,  and  consequently  that  the  formes  bore  but  a  small  pro- 
portion to  the  latter.  Hence  I  have  been  compelled  to  sri  k. 
at  least  by  conjecture,  for  some  other  cause  which  may  assist 
producing  the  induration  and  tenacity  peculiar  to  some  cases  i 
»  Vide  P1.U  III-  »  Tide  cm*  of  Pool,  I*i  XLIV. 
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he  carnified  or  hepatized  marrow.  And  why  may  not  such  assist- 
ance bo  afforded  by  sclerosis  of  the  intercellular  substance  proper, 
that  is,  the  substance  which  lies  between  the  free  marrow  colls,  and 
connects  them  together?  It  seems  to  me  not  improbable  that  in- 
flammatory irritation,  provided  the  grade  of  said  irritation  is  not 
too  intense,  docs  produce  such  a  hardening  of  the  intercellular 
substance,  sometimes  also  called  the  basis-substance,  of  the  medul- 
lary tissue,  as  one  of  its  normal  results,  and  as  one  of  the  first  in 
the  series  of  transformations  which  the  histological  elements  of  the 
medullary  tissue  may  undergo  through  the  agency  of  the  inflam- 
matory process. 

To  these  two  causes,  namely,  development  of  new  fibrous  mat- 
ter on  the  one  hand,  and  sclerosis  of  the  intercellular  substance 
proper  on  the  other,  we  must  principally  attribute  the  induration 
and  toughness  which  attend  the  carnified  conditions  of  the  mar- 
row. 

Again,  the  first  stage  of  osteo-myelitis  is  not  unfrequently  ac- 
companied by  the  formation  of  new  osseous  tissue  in  the  m«jbii»tj 
medullary  tubes  of  the  long  bones  and  in  direct  relation  m-d. 
with  the  diseased  marrow.  Cases  X.,  XI.,  and  XL IV.  afford  well 
marked  examples  of  it.  The  quantity  of  the  now  osseous  growth 
may  be  so  great  as  to  completely  plug  up  the  medullary  tube.  It 
is  reddish  in  color,  and  usually  very  porous  in  structure  from  the 
large  size  of  its  medullary  spaces  (cnncelli).  It  unquestionably 
has  its  origin  in  the  inflamed  medullary  tissue,  and  is  very  prob- 
ably produced  by  a  direct  transformation  of  that  tissue.  Virchow 
states  that  when  the  medullary  tissue  is  about  to  be  converted  into 
bone,  the  nature  of  its  basis  or  intercellular  substance  alters.  It 
becomes  firmer,  more  cartilaginous,  and  the  individual  cells  appear 
to  lie  in  largish  cavities.  Gradually  they  become  jugged,  from 
sending  out  little  processes,  and  then  nothing  more  is  required 
than  that  calcareous  salts  should  deposit  themselves  in  the  bosis- 
si".list:ni'''\  i.  ••..  that  the  sclerosed  int-.T-vlluhir  substance  should 
become  calcified,  and  the  new  osseous  tissue  is  complete.1  The 
same  writer  also  says  that  in  just  the  same  manner  us  the  cartilage 
cell  may  become  a  bone  corpuscle,  the  marrow  cell  also  may  be- 
come a  bone  corpuscle,  and  that  the  process  by  which  the  medul- 
lary tissue  becomes  transformed  into  bone,  is  strictly  analogous  to 
that  by  which  cartilage  undergoes  the  same  transformation. 

The  formation  of  new  osseous  tissue  out  of  carnified  or  hepatized 
mrrow  appears  to  be  in  the  main  a  conservative  process,  and 

>  Vidt  LtOwu  on  Ctilular  Pathology,  p.  ttS. 
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likewise  to  denote  that  the  inflammatory  irrita: 
very  intense  at  the  time  and  place  of  such  formation. 
The  union  of  fractured  bones,  and  the  sealing  up  of  the  ends  of 
stump-bones  after  amputation,  is  attended  with  a  reddened  state  or 
hyperamio  condition  of  the  marrow,  and  the  transformation  of  the 
medullary  tissue  into  hone  appears  to  perform  an  important  part  in 
the  osteo-geneais  required  for  the  repair  of  that  class  of  injuries. 
But  in  such  instances  the  formation  of  new  osseous  tissue  is,  for 
the  most  part,  a  purely  physiological  process,  certainly 
not  a  morbid  one.     We  therefore  find  in  nature  both  a 
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xcr.  1  ne  one  resuit-s  irom  simpie,  ana  tne  outer  m»m  innamma- 
ry  irritation.  They  seem  to  differ  mainly  in  the  degree  of  their 
tivity,  and  appear  to  have  the  capacity  of  running  the  one  into 


physiological  ami  :i  |i;itluilo^ie:il  hyperemia  of  the  marrow. 
These  two  conditions  are  closely  allied,  and  both  are  active  in  char- 
acter. The  one  results  from  simple,  and  the  other  from  inflamma- 
tory 
activity, 

the  other,  under  favoring  circumstances.  Oftentimes  the  physio- 
logical can  be  distinguished  from  the  pathological  hypcrapmia  of  the 
marrow  only  h\  the  clinical  history  of  the  case.  The  clinical  history 
of  the  patient  is  always  a  matter  of  the  first  importance,  and  we 
should  bo  careful  to  never  overlook  it  in  our  zeal  for  pathological 
anatomy. 

The  next  case  is  taken  from  the  author's  practice,  and  affords  us 
an  example  of  osteo-myelitis  in  the  first  stage,  which  terminated 
fatally  from  pyamiia. 

Cask  XXVIII.  Primary  Amputation  at  Right  Knee-joint  for  Ovn- 
thol  Injury;  Death  from  Pyermia  Nine  Day*  after  the  Operation;  Med- 
ullary Tistite  of  Femur  red  in  Color,  actively  congested  and  carnified ; 
Secondary  Ahtcentet  in  the  Lung*.  — Private  Eldridge  RaUiburne,  Co.  C, 
86th  Wisconsin  Vols.,  aged  l'J,  was  admitted  to  the  Stanton  L".  S.  Annj 
General  Hospital,  June  4,  1864,  on  account  of  a  recent  cxarticulation 
of  his  right  leg  at  the  knee-joint  by  the  flap  method.  He  stated  that 
he  was  wounded  May  31st,  near  Old  Church,  Va.  s  that  the  operation 
was  performed  on  the  same  day  by  Dr.  Hayward,  chloroform  being  em- 
ployed ns  an  anaesthetic  ;  and  that  his  general  health  was  impaired  at  the 
time. 

June.  6.     It  was  observed  that  the  stump  was  in  a  sloughy  condition, 

1  OIIiit.  in  tn«  fxptrtmtnt!  on  animals,  ha*  succeeded  in  producing  new  bom  from  tn» 
marrow  by  irritating  it  in  jiru  ;  hut  h*  found  that  the  degree  of  irritation  inn*t  not  b*  to* 
gnat,  for,  when  it  ii  excessive,  the  marrow  brnaka  down  Into  put,  thare  being  in  fart  M 
tissue  mora  disposed  to  purulent  transformation.  (Sea  American  Journal  tfenfeal  Science*, 
January.  1808,  p.  148.)  Again,  M.  Oilier  has  obwrved  that  traumatic  irritation  mi  lb* 
marrow  may  cause  ossification  of  that  structure),  though  It  la  more  apt  to  produe*  toppar- 
atlon.    (Op.  aft,  p.  181.) 
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and  that  he  was  failing  rapidly.  Prescribed  tonics  such  as  ferri  et 
potass,  tart-  grs.  v.  ter  in  die,  and  quinize  sulpL,  together  with  nutrients 
and  alcoholic  stimulants  in  liberal  quantity. 

Jw%*  9.     He  died  of  pysomia. 

Autopsy  twelve  hours  after  death.  On  examining  the  stump,  and 
opening  the  medullary  canal  of  the  femur,  the  medullary  tissue  was 
found  in  a  condition  of  active  hyperemia,  having  a  bright-red  color, 
and  no  appearance  of  fat  about  it.  In  respect  to  consistence,  it  was 
tinner  and  stronger  than  natural,  or  carnificd.  The  lungs  contained  a 
number  of  visceral  abscesses.  The  presence  in  this  case  of  osteo-my- 
elitis  in  the  first  stage,  not  only  of  pyamia,  but  also  of  the  so-called 
secondary  abscesses  of  the  lungs,  is  a  clinical  fact  of  some  importance, 
and  should  not  be  overlooked. 

2.  Of  Suppurative.  Oiteo-myelitis.  —  Suppuration,  or  the  forma- 
tion of  pus  in  the  medullary  tissue,  is  a  pathological  con-  «appantt*t 
dition  which  is  not  unfrcqucntly  superadded  to  the  carni-  u*. 
ficd  or  hepatized  marrow.  As,  in  the  progress  of  pneumonia,  it 
happens  that,  if  the  inflammatory  irritation  in  the  hepatized  pul- 
monary tissue  does  not  subside,  and  a  resolution  of  the  products  of 
tin-  inflammatory  process  does  not  take  place,  the  inflamed  pulmo- 
nary tissue  is  almost  certain  to  suppurate,  even  so  in  the  progress 
of  osteo-myelitis,  if  the  inflammatory  irritation  in  the  hepntized 
marrow  does  not  subside  into  a  simple  formative  irritation,  or  cease 
altogether,  the  inflamed  medullary  tissue  is  very  apt  to  suppurate. 
The  formation  of  pus  in  the  marrow  appears  to  be  preceded  always 
by  hepatization  or  a  kindred  pathological  condition  ;  at  least,  the 
author  has  always  found  abscesses  of  the  marrow  to  be  surrounded 
by  hepatized  or  carnificd  tissue.  Suppurative  osteo-my-  g^,,^ 
elitis  may  tlieivtVirv  be  called  the  second  stage  of  the  "**"- 
disease.  In  it  the  inflammatory  process  appears  to  be  more  active 
and  more  uncontrollable  than  in  the  first  stage.  This  is  proved  by 
the  clinical  history  of  such  cases,  as  well  as  by  the  disorganization 
of  the  marrow  which  is  revealed  by  jiost^inortein  examination. 

If  one  of  the  long  bones,  such  as  the  femur  or  tibia,  be  involved 
with  suppurative  osteo-myelitis  of  a  recent  date,  and  it  be  sjilit 
lengthwise  with  a  saw,  on  cleaning  off  the  surfaces  of  the  section, 
the  marrow  is  often  found  to  present  the  following  appearance, 
namely,  the  camified  or  hepatized  tissue  is  seen  to  contain  a  num- 
ber of  small  isolated  abscesses,  varying  in  size  from  a  mustard-seed 
to  a  pea,  and  having  a  color  like  that  of  skim-milk,  or  like  that  of 
pure  milk,  or  cream,  or  lemon-peel,  and  not  unfrequently  these  ab- 
scesses have  a  greenish  yellow  hue.1  But  if  the  examination  is 
I  Vld»  Cue*  ].,  IL.  XXIV..  XXYIt,«ta- 
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made  nt  a  later  period,  it  may  be  found  that  the  hepatized  marrow 
contains  one  abscess  of  large  size  and  irregular  shape,  produced 
apparently  by  the  coalescence  of  several  smaller  ones.1  If  the  bone 
is  examined  at  a  still  later  period  in  the  history  of  the  disease,  it 
may  be  found  that  the  medullary  tube  is  filled  with  pus  through 
a  great  space,  that  the  medullary  tissue-  is  destroyed  to  the  same 
extent,  and  that  the  bone  itself  is  necrosed  to  about  tho  same  extent* 
Hepatization  and  suppuration  of  the  medullary  tissue  are  Dot 
■nditMc  in       distinct  forms  of  osteo-mvclitis,  but  on  I  v  raoceu&M  phases 

lha  prepare-         _     .  i  •  1  *  i  ■  •         i 

ur,rmm».  or  the  samu  morbid  process,  only  successive  steps  in  the 
series  of  transformations  which  the  histological  elements  of  the 
marrow  may  undergo  through  the  agency  of  inflammatory  irrita- 
tion.8 We  have  already  seen  how  the  inflamed  mod  til  km*  tissue 
acquires  a  red  color  and  increased  consistence,  that  the  inflamma- 
tory process  speedily  deprives  it  of  a  good  portion  of  its  fat,  cause* 
.  a  rapid  development  of  new  cell-formations,  produces  sclerosis  of 
the  intercellular  or  basis  substance,  and  at  the  same  time  occasions 
hyperemia.  If  the  irritation  be  moderate  in  degree,  this  new 
medullary  growth  becomes  transformed  directly  into  new  osseous 
tissue,  and  in  that  way  the  force  of  the  disease  may  be  expended. 
But  if,  on  the  other  hand,  the  inflammatory  irritation  become  more 
Endinjin  severe  in  degree,  this  new  medullary  growth  become* 
ti«  proem,  transformed  directly  into  pus,  thus  producing  abscess  of 
the  marrow  ;  and  if  it  be  very  severe  or  intense,  it  destroys  the 
vitality  of  the  portion  so  affected  outright,  and  occasions  gangrene 
thereof. 

The  transformation  of  this  new  medullary  growth,  inflammatory 
in  its  origin,  into  pus  appears  to  be  attended  with  the  following 
phenomena :  the  free  medullary  cells,  already  granular,  multiply 
themselves  with  very  great  rapidity,  and  become  more  granular 
still,  while,  at  the  same  time,  the  intercellular  substance  softens, 
and  soon  liquefies ;  the  descendants  of  the  preexisting  marrow 
cells  thus  become  converted  into  pus  corpuscles,  and  the  intercell- 
ular or  basis-substance  into  liquor  puris,  or  the  liquid  intercellular 
material  of  purulent  matter.     On  this  point  Virchow  says,  — 

1  Vide  Casee  X.  and  XXIX.,  end  Plates  II.  and  VI. 

a  Vide  Caw  VI. 

*  The  doe*  ralationihJp  between  hepatization  end  •uppuration  or  the  marrow  la  wall 
illnatraled  in  a  general  way  by  Caaa  XXV.  In  that  ran  lha  portion  of  tha  narrow  wheel) 
corrcr ponded  with  the  uecrotcd  bona  *■>  broken  down  and  infiltrated  with  pue,cr,  in  other 
word",  It  wa»  the  teat  of  euppurative  mrUmination.  Above  the  part  named,  the  medullary 
liuue  w.i  red,  and  mora  than  uanally  firm  (oarnlfled);  end  --i.il  h%bd  Bl  it  pr-wnleda 
natural  appearance :  to  that,  on  proceeding  from  abovw  downwarde,  w  meet  fine  with  healthy 
marrow,  next  with  otteo-myelitU  in  the  tint  •tago,  and  laat  with  that  diaeaae  in  ite  eacoeid 
■tagc,  the  itiga  of  luppuratlon. 
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**  The  pus  is  here  no  .special  product,  separable  from  the  other  products 
of  proliferation  and  formation  ;  it  is  certainty  not  identical  with  the  pre- 
existing (inuM,  but  its  origin  can  l>e  directly  traced  hack  to  the  elements 
of  the  preexisting  tissue.   It  is  not  produced  by  any  special  act,  ru>  not 
by  any  creation  de  novo,  but  its  development  proceeds  from   mm 
generation  to  generation  in  a  perfectly  regular  and  legitimate  manner."  l 

In  connection  with  another  branch  of  the  same  subject  ho  also 
tells  us :  — 

"  TV  transformations  are  here  so  gradual,  that  the  pus  which  is  in 
immediate  contact  with  the  granulations,  constitutes,  as  is  well  known, 
a  more  mucous,  stringy,  and  tenacious  matter,  which  really  contains 
murine  like  the  granulation  tissue,  and  only  when  wc  proceed  farther 

twards,  exhibits  the  properties  of  completely  developed  pus.  The 
perfect  pus  of  the  surface  gradually  passes,  as  wc  descend,  into  crude 
pus,  the  mucous,  tenacious,  immature  pus  of  the  deeper  layers,  and 
what  we  call  maturation  depends  simply  upon  the  gradual  conversion  of 
the  mucous  intercellular  substance  of  the  originally  tenacious  pus,  which 
is  allied  in  structure  to  granulations,  into  the  albuminous  intercellular 
substance  of  pure  pus.  The  mucus  dissolves,  ami  die  creamy  fluid  is 
produced.  The  maturation  is  therefore  essentially  a  softening  of  the  inter- 
cellular substance.  So  direct  is  the  connection  which  subsists  between 
development  and  retrograde  metamorphosis,  between  physiological  and 
pathological  conditions."8 

With  regard  to  the  nature  of"  the  granulation  tissue  of  which 
Virchow  speaks  above,  let  him  give  his  own  ideas  in  his  oimouuod 
own  words.     Ho  says,  —  tU,u"' 

u  When  we  examine  granulations  for  the  purpose  of  comparing  them 
with  medullary  tissue,  we  find  that  no  two  descriptions  of  tissue  more 
closely  correspond.  The  marrow  of  the  bones  of  a  new-born  infant 
could  at  any  time,  both  chemically  and  microscopically,  be  passed  off 
as  granulation  tissue.  Granulations  are  nothing  more  than  a  young, 
soft,  mucous  tissue,  analogous  to  marrow."* 


I 
Lac 


The  next  case  presents  us  with  a  good  illustration  of  suppura- 
tive ostco- myelitis  in  one  of  the  stump-bones.  It  was  a  double 
amputation,  and  in  the  other  stump-bone-  both  the  curnilied  and 
the  gangrenous  conditions  of  the  marrow  were  found. 


Cask    XXIX.      Primary  Amputation   of  Both   Amis  for   Extensive 
crated   Wounds  inflicted  try  Machinery  ;   Osteomyelitis  with  Hepatiza- 
tion, Suppuration,  and  Gangrene  of  the  Marrow  ;  Death  on  the  Twentieth 

•  Vide  Ltctmrts  on  Ctliular  Pathology,  p.  460.  *  Op.  cit.,  p.  440. 

*  Of.  CU-,  pj.  446,  406. 


Day ;  Autopsy  ;  Clinical  Jiistnry,  reported  by  Dr.  Edward  Farrell.  Hon*-' 
Surgeon  at  Bellevue  Hospital.  —  Tobias  Dillon,  aged  24  years,  a  native 
of  Jamaica,  and  a  very  healthy  man,  was  admitted  to  Bellevue  Hospital 
in  the  service  of  Professor  Hamilton,  on  the  21st  of  November,  loW. 
Ik  had  been  injured  about  two  hours  before  admission,  by  becoming 
entangled  in  some  machinery,  and  got  both  arms  very  much  lacerated 
from  the  hand  to  a  short  distance  above  the  elbow-joint  Both  arms 
Doutii. »d,.  were  amputated  in  their  middle  about  five  hours  after  the  ac- 
•imi  cident     The  left  arm  was  amputated  by  the  circular,  and  the 

right  one  by  the  double-flap  method.  He  reacted  well  after  the  opera- 
tion, but  complained  of  having  severe  pain  in  the  stumps,  which  was 
relieved  by  the  hypodermic  injection  of  morphia,  and  he  rested  well 
during  the  night.  Union  by  the  first  intention  was  procured  in  the 
upper  part  of  both  slumps,  and  healthy  suppuration  commenced,  on  the 
third  day  after  the  operation,  in  the  remaining  parts  of  them.  He  did 
not  complain  of  any  pain  whatever.  He  continued  to  do  well  far  tea 
days  after  the  operation.  He  always  reported  himself  as  feeling  well, 
hud  a  good  appetite,  and  asked  sometimes  to  be  allowed  to  sit  up.  The 
suppuration  from  the  flap  operation  was  greater  than  from  the  circular. 
The  end  of  the  bone  could  be  seen  in  the  left  stump  («'. »..  the  one  mads 
by  the  circular  operation),  and  some  brownish-looking  granulations 
were  observed  to  protrude  from  the  medullary  cavity. 

On  the  eleventh  day  after  the  operation  he  had  a  severe  chill,  followed 
cmiiob  by  profuse  sweating.  The  chills  continued  at  irregular  inter- 
iUj  vals  during  the  next  two  days,  when  he  began  to  suffer  from 

diarrhuM  and  vomiting.  There  was  not  any  change  in  the  condition  of 
the  slumps  after  the  bad  symptoms  set  in.  The  discharge  continued 
healthy,  and  the  patient  did  not  complain  of  any  increase  of  pain.  He 
w»d  im  soon  sank  into  a  typhoid  condition,  became  delirious,  and  died 
<u"r  e»  the  twentieth  day  after  the  operation,  of  pyaemia. 

Autopsy  twelve  hours  after  death.  The  soft  parts  of  the  stumps  did 
ruMnintifi,  not  present  an  unhealthy  appearance.  A  small  abscess  was 
Ew.  '  found  in  the  left  lung,  and  the  surface  of  its  lower  lobe  was 

covered  with  recent  lymph.  The  left  pleural  cavity  contained  a  small 
quantity  of  sero-purulent  fluid.  A  small  abscess  was  found  in  the  great 
lobe  of  the  liver. 


Description  of  the  Stump-bones  belonging  to  (hit  Ccue.  —  They  w 
obtained  Tuesday,  December  12,  at  the  autopsy,  and  were  taken 
away  from  the  hospital  by  the  author  with  the  permission  of  Pro- 
fessor Hamilton,  for  the  purpose  of  making  a  critical  examination 
of  them. 

The  bono  of  the  right  stump  measures  seven  and  one  half  inches 

doubL*™'     'n  'e,,£*h-      I*  1S  denuded  of  periosteum  for  some  dis- 
•mpuuticn.    tance  above  its  sawn  end,  white  in  color  where  denuded. 
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iiscern- 


and  apparently  necrosed  ;  but  no  line  of  separation  is  1 
ible  With  tlie  naked  eye  or  with  a  hand-glass.  The  periosteum  is 
r  ••lili-r  than  natural,  and  considerably  thickened,  about  the  lower 
part  of  the  bone.  On  making  a  longitudinal  section  of  the  piece, 
and  carefully  scraping  the  bone-dust  off  from  the  sawn  surfaces 
with  the  edge  of  a  scalpel,  the  medullary  tissue  is  seen  to  be 
generally  inflamed  ;  but  the  morbid  appearance  is  not  uniform,  for 
in  some  parts  of  it  the  inflammatory  process  is  of  an  older  date,  or 
farther  advanced,  or  in  a  different  stage  from  what  it  is  in  other 
parts.1  The  medullary  tissue  about  the  lower  part  of  the  canal 
has  suppurated  or  been  transformed  into  pus.  For  a  distance  of 
three  fourths  of  an  inch  above  the  sawn  end  of  the  bono,  the  con- 
tents of  the  medullary  canal,  or  such  of  thorn  as  have  not  flowed 
out,  are  very  soft  in  consistence,  and  have  a  dirty  yellowish-gray 
color.  Examined  with  the  microscope,  this  substance  is  found  to 
consist  of  pus  corpuscles,  free  oil-globules,  and  much  granular 
matter. 

•  Next  above  this  suppurating  section*  the  marrow  is  in  a  slough- 
ing or  mortified  condition  for  a  distance  of  half  an  inch.  It  has  a 
very  dark  brown,  almost  black,  color,  and  a  distinctly  marked 
gangrenous  odor.8  Examined  with  the  microscope,  it  is  found  to 
consist  of  broken-down  marrow  cells,  connective  tissue,  and  gran- 
ular matter  all  stained  with  decomposing  heniatoidin. 

Above  the  black  spot  all  the  medullary  tissue  has  a  dark-red 
color  and  a  tolerably  firm  consistence,  instead  of  the  pale-yellow 
hue  and  very  soft  consistence  which  normally  belong  to  this  tissue 
in  that  situation,  and  in  the  canals  of  the  long  bones  generally, 
during  the  adult  period  of  life.  The  discoloration  of  the  medul- 
lary tissue  is,  however,  somewhat  deeper  in  the  shaft  than  it  is  in 
the  epiphysis  (head)  of  the  bone.  Examined  with  the  microscope, 
the  ramified  marrow  belonging  to  the  shaft  is  seen  to  consist  of  a 
multitude  of  granular  free  marrow  cells,  some  parent  cells,  a  few 
fat  vesicles,  and  a  great  deal  of  free  oil.  A  portion  of  red  marrow 
taken  from  a  canceling  in  the  head  of  the  bone,  and  examined  with 
the  microscope,  is  found  to  consist  of  a  great  quantity  of  granular 
free  marrow  cells,  with  fat  vesicles  much  fewer  in  Dumber  than  in 
the  normal  condition. 


The  bone  of  the  left  stump  measures  seven  inches  in  length, 
and  a  mass  of  reddish-brown-colored  granulations    pro-  utttm, 
trudes  nearly  half  an  inch  from  the  medullary  canal  at  its  isMbn. 

I  Tld»  PI»U  VII.  l  VicU  PI»U  VII. 
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sawn  end.  It  is  denuded  of  periosteum,  and  therefore  Ian?,  for  a 
distance  of  half  an  inch  above  this  end.  Where  denuded,  it  u 
white  in  color,  and  necrosed,  but  no  line  of  separation  can  be  de- 
cerned. The  periosteum  is  redder  than  natural,  and  much  thick- 
sued  about  this  portion  of  the  bone.  It  also  contains  plates  of 
newly  formed  reddish -colored  osseous  tissue  developed  in  it*  sob- 
stance  and  in  the  connective  tissue  lying  immediately  exterior  to 
it.  After  splitting  the  bone  lengthwise  with  a  saw.  and  scraping 
the  bone  dust  carefully  with  the  edge  of  a  scalpel,  from  the 

irl :n ■•  m  of  the  section,  the  medullary  tissue  is  found  to  exhibit 
strong  evidences  of  inflammatory  action.  In  some  places  it  u 
carniticd,  having  a  reddish-brown,  almost  a  chocolate  color,  and  a 
llrsh-like  consistence.  In  other  places  it  is  the  scat  of  purulent 
collections  (abscesses).  The  increased  consistence,  as  well  as  the 
•lark  color,  is  very  striking.  In  the  medullary  canal,  enveloped 
more  or  less  completely  by  reddish-brown  marrow,  is  an  irregularly 
BhajH-'d  abscess,  having  a  length  of  three  inches,  and  filled  with 
dirty  greenish,  yellowish-gray  colored,  stinking  pus.1  This  long, 
narrow  abscess  commences  one  inch  above  the  sawn  end  of  the  bone, 
and  extends  upward*  to  within  three  fourths  of  an  inch  of  its  sur- 
gical neck.     Above  the  abscess  we  see  many 

whit©  dots,  located  almost  entirely  in  the  cancelli.  They  are  foci 
of  suppuration.  The  medullary  tissue  in  the  midst  of  which  these 
foci  trf  suppuration  are  placed,  and  which  also  surrounds  the  ab- 
scess, has  the  reddish-brown  color  already  mentioned. 

On  submitting  the  tough  flesh-like  chocolate-colored  granulation 
fcittm  which  protrudes  from  the  sawn  end  of  the  bone,  and  fih 
medullary  canal  thereabouts,  to  a  microscopical  examination,  it  is 
found  to  consist  of  granular  marrow  cells,  connective  tissue,  spindle- 
-liiip.'ii  liin-c  cells,  capillary  vessels,  and  free  oil,  irith  extamtw 
discoloration  from  hematoidin. 

Examined  with  the  microscope,  tJic  matter  from  the  principal 
abscess  is  found  to  consist  of  pus  corpuscles,  granular  matter,  the 
dlbris  of  pus  corpuscles,  and  free  oil. 

Some  substance  taken  from  a  cancellus  at  a  point  corresponding 
with  the  anatomical  neck  of  the  bone,  and  examined  with  the  mi- 
croscope, is  seen  to  consist  of  granular  matter,  pus  corpuscles,  free 
marrow  cells,  and  some  parent  marrow  cells.  The  free  marrow 
cells  were  granular  ;  some  of  them  were  highly  so. 

Comments.  —  The  facts  stated  in  the  last  paragraph  are  of  much 
»  Vid*  Pl.u  VL 
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importance  in  a  pathological  point  of  view.  They  tend  to  shed 
some  considerable  light  upon  the  metamorphoses  which  the  cell- 
formatiuns  of  the  marrow  undergo  when  subjected  to  inflammatory 
irritation.  In  this  specimen,  when  examined  with  the  rr»n»tbnn»- 
microscope,  we  had  distinctly  brought  before  us  several  ro°«int^i». 
of  the  leading  points  pertaining  to  the  transformation  of  the 
medullary  tissue  into  pus  through  the  agency  of  the  inflammatory 
process.  We  had  first  some  parent  marrow  cells  ;  next  we  had  a 
quantity  of  free  marrow  cells,  but  they  were  granular ;  then  wo 
nad  pus  eonnudefl  and  amorphous  matter.  It  seems  to  me  that 
these  facts  afford  strong  support  to  Virehow's  views  concerning 
the  way  in  which  suppuration  of  the  medullary  tissue  is  produced, 
or,  rather,  of  the  histological  transformations  by  which  it  is 
effected.  His  views  have  already  been  stated  at  considerable 
length.  The  microscopical  examination  of  this  case  was  made  by 
Dr.  J.  W.  S.  Uouley,  in  concert  with  the  author. 

8.  Of  Gangrene  of  the  Marrow.  —  We  have  already  seen  that 
inflammatory  irritation  of  a  certain  grade  produces  hep-   0.U|tl,o#or 

itiim  of  the  marrow,  that  another  grade  of  this  kind   "»rrow- 
of  irritation,  especially   if  the    irritation    be    prolonged,    indue.  •* 
suppuration  of  the  medullary  tissue.     Now,  a  still  higher  grade  of 
inflammatory  irritation  may  occasion  gangrene  of  this  tissue. 

When  the  marrow  becomes  mortified,  it  usually  presents  a  very 
dark  color,  and  emits  a  gangrenous  odor.  Sometimes  its  color  is 
almost  black.  If  subjected  to  a  microscopical  examination,  it  is 
teen  that  its  cell  formations  are  all  destroyed,  that  it  consists  of 
amorphous  matter  the  debris  of  the  preexisting  histological  struc- 
hirr-,  with  perhaps  some  connective  tissue,  all  stained  of  a  dark 
color  by  decomposing  hematoidin. 

Robin,  while  speaking  of  the  morbid  states  of  the  marrow, 
says,  in  some  conditions,  the  inflammation  becomes  so  intense 
that  the  medullary  cells  cease  to  receive  materials  fit  for  their  con- 
tinuous molecular  renovation.  The  marrow  then  softens,  and  be- 
comes liquid,  and  flows  from  the  extremity  of  the  fractured  or 
amputated  bone.  When  this  liquid  is  examined,  there  are  found 
in  it  only  molecular  granules  in  suspension,  sometimes  nucleated 
cells,  and  always  drops  of  oil  ;  for  the  liquefaction  melts 
down  the  walls  of  the  fat  vesicles,  and  sots  free  the  oil. 
This  is  always  a  grave  fact,  as  has  been  demonstrated  in  the  study 
of  fractures,  especially  those  of  the  long  bones,  and  in  certain 
other  pathological  conditions,  such  as  amputations  followed  by  so- 
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called  purulent  infection."    The  author's  own  experience  folly 
robo  rates  the  views  of  Robin  with  regard  to  the  gravity  of  this 
lesion  of  the  marrow.     Mention  of  this  pathological  condition  is 
made  here  because  it  seems  to  be  closely  allied  to  gangrene 

In  the  case  that  was  last  related,  the  stump-bone  belonging  to 
the  right  arm  exhibited  the  cammed,  the  suppurating,  and  the 
gangrenous  forms  of  osteo-myelitu,  all  in  close  relation  with  each 
other.1 

Gangrene  of  the  marrow  appeal's  to  be  a  pathological  condition 
©•nut™,  or  tnat  's  not  often  met  with  even  in  military  practice.  This 
SuTLt0*  >*  probably  due  to  the  high  degree  of  vascularity  with 
which  the  medullary  tissue  is  endowed.  It  is  certain 
that  suppuration  of  the  marrow  occurs  very  much  more  1K-.|ulii-.Iv 
than  gangrene.  Mr.  B.  Phillips,  in  a  paper  to  which  reference 
has  aln-ndy  been  several  times  made,  says  the  state  of  gangrene 
does  not  often  occur  in  the  marrow  ;  and  this  observation  tallies 
exactly  with  mv  own  experience. 


The  next  three  cases  afford  examples  of  gangrene  of  the 
row.  A  perusal  of  them  will  give  a  bettor  idea  of  this  patholog- 
ical condition  than  many  words  expended  in  description.  In  two 
of  them  the  mortification  apjtears  to  have  had  an  inflammatory, 
but  in  the  third  a  spontaneous  or  mephitic  origin.  Two  of  them 
occurred  in  the  author's  practice  at  Stanton  Hospital,  and  no 
that  of  Professor  Dubrueil  at  Montpellier. 


Case  XXX.  Acute  Osleo-myelitis  following  Secondary  Amputation 
for  Gunshot  Injury  invoicing  the  Knee  joint ;  F)*ath  Thirteen  Dvyt 
the  Operation  from  Pyaemia  ;  one  Part  of  the  Afe.dullary  Tissue  in  Stump- 
bone  gangrenous ;  another  Part  "  red  inflamed "  in  Appearance  ;  Thrum- 
boii$  ;  Secondary  Abaeeuei  in  Lungs. —  William  S.  Smith,  private,  Co. 
I,  5th  North  Carolina  Infantry  (Confederate),  aged  24.  was  admitted 
into  the  Stanton  U.  S.  Army  General  Hospital,  May  13,  18C4,  with  a 
gunshot  wound  of  the  left  knee-joint,  received  May  9,  in  battle  near  the 
Wilderness,  Va.  The  ball  entered  anteriorly  near  the  inner  side  of  the 
patella,  aud  escaped  posteriorly  about  three  inches  below  the  flexure  or 
bend  of  the  knee,  having  grooved  the  internal  condyle  of  the  femur  in 
its  course. 

When  admitted  into  the  hospital,  the  knee-joint  was  already  much 
swelled  and  inflamed.  His  constitutional  state  was  also  bad.  He  was 
pale  (anaemic),  feeble,  and  had  irritative  fever  of  a  low  type.  Ordered 
the  ice-dressing  to  bo  applied  to  the  wounded  joint,  and  nutrients,  to- 

1  Vfda  American  Jvurnt]  MtJkal  Sciencu,  October,  186.1,  |> 
«  Vld«  Plat*  VII. 
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gcthcr  with  tonics  and  stimulants,  to  be  taken  internally.  The  following 
tonfc  and  stimulating  mixture  was  prescribed  :  fy.  Tinct.  ferri  murintis, 
f.  5ii-  Spirit  frumcnti,  f.  oj.  M.  Sumcnd.  One  ounce  every  three 
hours. 

May  18. — The  patient  has  not  Improved,  but  on  the  contrary  is  con- 
stantly getting  worse,  Hi*  knee-joint  is  greatly  swelled  and  very  pain- 
ful. Inflammatory  swelling  is  extending  rapidly  down  the  leg.  He 
also  has  a  good  deal  of  irritative  fever ;  skin  hot  and  dry  ;  pulse  fre- 
quent and  irritable ;  he  is  considerably  prostrated  and  restless. 

Anaesthesia  having  been  produced  with  sulphuric  ether,  the  thigh  was 
amputated  in  its  lower  third  bv  the  double-flap  method.    Onlv   tKcntorr 

_  kin|>utiitlon 

about  four  ounces  of  blood  were  shed  by  the  operation.  A  or  thigh. 
good  deal  of  shock  was,  however,  produced,  arid  reaction  came  on  but 
slowly.  When  the  effects  of  the  anaesthetic  had  passed  away,  the  fol- 
lowing mixture  was  prescribed  for  him,  namely :  fy.  Ferri  et  quinise 
citratis.  ?iss.  Spirit,  frumentr,  f.  oj.  M.  Sumend.  One  ounce  every 
three  hours.  He  was  nlso  directed  to  take  opiates  in  sufficient  quantity 
to  keep  him  free  from  pain,  and  have  his  strength  kept  up  by  nutrients, 
such  as  essence  of  beef,  eggs,  etc.  The  knee-joint  contained  about  six 
ounces  of  purulent  fluid.  The  operation  was  performed,  I  think,  by 
Dr.  George  A.  Mursick.  U.  S.  Vols. 

May  2«i. — There  is  no  improvement;  the  stump  shows  no  dispo- 
sition to  heal ;  he  has  anorexia  with  great  debility,  and  we  are  com- 
pelled to  administer  alcoholic  stimulants  in  any  form  that  may  suit  his 
fancy  ;  he  is  restless,  and  expresses  a  desire  to  die  |  mind  clear :  pulse 
averages  180 ;  tongue  dry ;  stomach  irritable.  The  stump-bone  pro- 
trudes, and  the  discharge  is  ill  conditioned.  Ordered  the  following  lotion 
to  be  applied  to  his  stump:  ty.  Potass,  pennanganat  iss.  Aqusc  fon- 
tanrc-,  f.  oij.  M.  D.  During  the  next  three  days  he  continued  to  grow 
weaker  gradually. 

May  .10.  —  He  Is  now  sinking  rapidly ;  he  has  considerable  dyspnrea, 
nnd  his  respirations  are  hurried  ;  the  discharge  from  the  stump  is  very 
offensive  in  smell :  he  refuses  to  take  either  food  or  stimulants  in  any 
form. 

MayZ\. —  He  continued  to  sink,  and  died  to-day  of  pyaemia.     He 
did  not  have  any  chills,  and  his  skin  did  not  assume  an  icte-    mtAatVjm- 
rode  hue,  during  any  pnrt  of  the  course  of  the  disease,  in   BlU- 
which  respects  his  case  differs  materially  from  many  others  that  have 
come  under  our  observation. 

Autopiy.  —  The  lower  end  of  the  stump-bone  was  denuded  of  peri- 
osteum for  about  half  an  inch  above  its  sawn  extremity;  and  the  peri- 
osteum, still  higher  tip.  was  loosened,  more  or  less,  for  the  space  of  an 
inch,  but  not  detached.  There  were  no  deposits  of  new  osseous  tissue 
on  the  exterior  of  the  stump-bone,  and  no  products  t>f  reparative  action 
at  the  sawn  end  of  it     The  medullary  tissue,  in  the  stump-  „,„_,,,„, 

»ne,  had  a  dark  reddish-brown-color,  and  a  very  offensive  «» "»»««» 
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(gangrenous)  odor  through  a  section  about  one  half  inch  thick,  situated 
nt  the  lower  end.  Above  thin  gangrenous  part  the  marrow  presented, 
centrally,  a  yellowish-gray  color  through  a  space  one  inch  in  length. 
At  the  circumference  of  this  yellowish-gray  portion  of  marrow,  the 
medullary  tissue,  which  lay  in  contact  with  the  internal  lamina;  of  tho 
bone,  had  a  dark-red  color  extending  to  the  depth  of  one  or  two  lines. 
Above  this  yellowish-gray  portion,  the  marrow  presented  a  reddish-yel- 
low color  in  its  interior;  but  iu  exterior,  which  came  in  contact  with  the 
osseous  tube,  had  a  bright-red  color  extending  to  the  depth  of  two  or 
three  lines,  and  looked  like  fresh  granulations  -.  from  this  "red  inflamed  " 
tissue  numerous  minute  vessels  were  seen  shooting  into  the  interior  of 
the  marrow,  and  forming  networks  therein.  A  section  of  the  stump- 
bone,  four  inches  long,  was  examined.  The  medullary  tissue  wns  exposed 
to  view  by  splitting  it  lengthwise  with  a  saw. 

The  profunda,  the  superficial  femoral,  and  the  external  iliac  veins 
leading  from  the  stump,  were  all  filled  with  recently  coagulated  blood 
(thrombus).  When  viewed  externally  after  exposure  by  dissection,  they 
presented  a  blue  color,  and,  opposite  their  valvc«,  a  knotted  appearance 

Tin-  inguinal  glands,  and  the  chain  of  lymphatic  ganglia  which  accom- 
panies the  external  iliac  vein,  were  enlarged  (inflamed).  The  divided 
extremity  of  the  femoral  artery  was  slate-colored  and  softened  to  the 
extent  of  one  inch,  and  this  part  appeared  to  be  about  to  slough  off. 
The  tube  wns,  however,  firmly  occluded  (obliterated)  at  the  junction  of 
the  sloughing  with  the  sound  part  of  the  vessel. 

The  exterior  of  the  lungs  contained  about  a  dozen  small  superficial 
abscesses,  and  lite  interior  numerous  patches  of  lobular  pneumonia. 
The  abscesses  were  grayish-yellow  in  color,  and  surrounded  bj  a  dark- 
red  areola  of  inflamed  pulmonary  tissue. 

The  liver  was  not  enlarged,  but  buff-colored,  fatty,  and  very  soft. 
The  spleen  was  not  enlarged,  but  paler  than  usual  in  color  and  very  soft. 
The  cortical  portion  of  the  kidneys  was  red  and  injected.  The  pyra- 
mids were  pale,  but  well  defined. 


Inflammatory  gangrene  of   the  marrow  seldom  occupies  more 
than  a  circumscribed  portion,  and  is  always  associated  with  ca 
fixation  or  hepatization  of  the  neighboring  medullary  tissue.     Non- 
inflammatory mortification  of  the  marrow,  on  tho  contrary,  is  gene- 
rally dtffilM  in  character  and  unaccompanied  by  sclerosis. 

CaSF.  XXXI.      Acute    Oll<<>  ff   Tibia  following  Erysipelas    of 

Isy  ;  AmpNtaliM  <■'/  Thigh  ;  Avtojtty  «f  the  Member  ;  Mttlolltry  Tisme 
in  some  Places  deep-red  in  Qaior,  and  in  others  black  and  O'anoretiota ; 
iVccrosis  ;  related  by  M.  Dubrucil,  Professor  at  Mnntpellicr.  —  A  young 
man,  aged  20,  who  had  suffered  from  suppuration  in  the  conical  and 
axillary  lymphatic  glands,  was  attacked  in  the  left  leg  by  erysipelas,  ac- 
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companicd  with  severe  p.i'm  and  inflammatory  fever.  Ulceration  of  the 
soft  parte  ensued,  and  exposed  the  whole  inner  side  of  the  tibia. 
Diarrhoea  catne  on,  and,  fin  the.  preservation  of  life,  It  became  necessary 
to  amputate  the  limb  above  the  knee,  on  the  forty-third  day  from  the 
commencement  of  the  disease.  On  examining  the  limb,  all  the  soft 
parts  were  found  infiltrated  with  bloody  serum.  The  periosteum  of  the 
tibia,  denser  and  more  vascular  than  it  naturally  is,  adhered  but  loosely 
to  the  bone,  and  plates  of  osseous  matter  were  deposited  in  its  tissue. 
There  were  several  ulcerated  channels  extending  through  the  walls  of 
the  bone  to  the  medullary  tube.  Several  portions  of  the  bone  between 
these  channels  had  perished.  The  medullary  tissue  in  some  situations 
had  a  deep-red  color,  resembling  the  conjunction  of  the  eye  in  chemosis, 
and  in  others  it  was  black,  with  a  gangrenous  odor} 

Cask  XXXII.  Srcondnry  Amputation  of  Thigh  for  commencing  (Ian- 
grenc  of  Leg  fuUnicing  Ounthut  Injury:  Dntih  from  /•'r.lmu.tiii/n  Two  Dayi 
after  /A*  Operation:  the  Autopsy  thowed  the  Marrow  in  the  Stump  bone 
to  be  gangrenous  (mephilic).  —  George  F.  Curtiss,  Corporal,  Co.  C,  10th 
New  Jersey  Vols.,  aged  22,  was  admitted  to  the  Stanton  U.  S.  Army 
General  Hospital,  June  4, 1864,  on  account  of  a  gunshot  wound  inflicted 
May  8 1st.  in  the  action  at  Old  Church,  Va.  He  had  sustained  a  com- 
pound comminuted  fracture  of  the  head  of  the  right  tibia,  implicating 
the  knee-joint.  The  bullet  entered  anteriorly  about  three  inches  below 
the  patella,  passed  backwards  and  upwards,  shattered  the  head  of  the 
tibia  into  many  fragments,  and  then  lodging,  remained  uncxtracted. 
The  fracture  extended  to  the  knee-joint 

When  be  came  to  the  hospital,  four  days  after  the  wound  was  inflicted, 
the  knee-joint  was  greatly  distended  by  effusion  ;  the  whole  limb  was 
much  swollen  as  high  as  the  groin  ;  the  leg,  besides  being  greatly  swelled, 
was  beginning  to  be  gangrenous  ;  the  skin  below  the  wound  was  dark- 
brown  in  color  and  mottled  in  appearance  ;  there  were  also  several  large 
blabs,  filled  with  brownish-colored  serum,  on  the  lower  part  of  the  leg; 
and  no  pulsation  was  perceived  in  the  posterior  tibial  artery.  He  was 
also  suffering  from  irritative  fever  in  a  marked  form  ;  his  pulse  was  fre- 
quent and  jerking,  his  skin  hot  and  dry ;  he  was  very  restless,  nnd  his 
countenance  had  a  dusky  hue.  It  was  supposed  that  the  gangrene  of 
his  leg  had  been  occasioned  by  some  injury  of  the  posterior  tibial  or 
popliteal  artery  inflicted  by  the  bullet  On  the  5th  of  June,  t,  MWl) 
anesthesia  having  been  produced  with  sulphuric  ether,  the  "'  Ull»L- 
thigh  was  amputated  in  its  upper  third  by  the  circular  method.  The 
operation  was  attended  with  a  good  deal  of  shock,  from  which  he  reacted 
very  slowly,  lie  did  not  long  survive  the  operation,  for  he  died  two 
days  afterwards  (June  7)  of  exhaustion. 

On  examining  the  amputated  member,  it  was  found  that  the  soft  tissues 
*  Tld«  Stanley  on  Outrun  oflh*  Bcnn,  p.  54,  Am.  t&. 
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or  the  leg  and  thigh  were  soaked  in  a  reddish-colored  serum,  which  | 
produced  the  swelling  of  those  parts,  that  the  blood-vessels  were  not  is 
jnred  by  the  bullet,  and  the  bullet  itself  (a  mime)  was  fouod  lodged  in 
the  bone. 

The  gangrene  of  the  leg  appeared  to  have  been  produced  by  acute  in- 
flammatory oedema  (diffuse  cellulitis). 

Some  hours  after  death  the  stump  was  examined,  and  the  medullar* 
c  of  the  stump-bone  was  found  to  be  in  a  gangrenous  condrtioa 
ughout-     It  was  discolored  (dark),  and  emitted  the  offensive  odor 
of  mortification.     No  camification  nor  sclerosis  was  observed. 


This  case  probably  affords  an  example  of  mephitic  or  spontaneous 
M-phiik  gangrene  of  the  marrow,  and  as  such  is  introduced  in  tlili 
■moot.  place  for  the  purpose  of  giving  as  complete  a  view  at  pos- 
sible of  the  subject  of  gangrene  of  the  marrow.  It  is  not  certain 
that  the  inflammatory  process  had  much  to  do,  if  anything,  in 
producing  the  gangrene  of  tho  medullary  tissue  here  found. 

In  connection  with  the  subject  of  the  pathological  anatomy  of 
oateo-myelitis  in  general,  we  may  remark  further  that  tho  morbid 
process  may  be  confined  to  tho  medullary  tissue  occupying  only  * 
portion  of  a  bone,  which  is  the  rule;  or  it  may  involve  all  the 
medullary  tissue  contained  in  a  bone,  and  such  cases  are  not  unfre- 
quently  seen ;  or,  in  exceptional  instances,  it  may  affect  the  medal* 
lary  tissue  of  more  than  one  bono  at  the  same  time. 

Furthermore,  osteo-myelitis  occurs  much  more  frequently  in 
Mn»rr*.  the  lower  thnn  in  the  upper  extremity.  Thus,  in  sixtv- 
?r,w  ihm  one  cases  of  this  disease  which  I  have  tabulated,  it  oe- 
tomuw.  curred  in  the  lower  extremities  in  fifty-one  instances,  in 
the  upper  extremities  eight  times,  and  in  the  cranium  twice. 

Professor  Alonzo  Clark  has  also  informed  the  writer  that  he  has 
met  with  suppurative  ottto- myelitis  in  the  tower  jaw  in  two  cases  of 
eancrum  oris,  noma.  Both  of  them  occurred  in  the  persons  of  deli- 
cate children,  and  terminated  fatally.  At  the  autopsy  it  was  ascer- 
tained that  the  cancellous  structure  of  the  inferior  maxilla  was 
filled  with  purulent  mutter. 

Terminations,  Complications,  and  Consequence*  of  OsUo-myelitis. 

—  1.  Recovery.  The  chronic  forms  of  this  disease,  in  a  large  ma- 
jority of  instances,  terminate  ultimately  in  cure,  if  proper  surgical 
treatment  be  employed.     The  sub-acute  forms  not  unfrequently 
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become  aggravated  by  the  influence  of  extraneous  circumstances, 
which  is  especially  liable  to  happen  in  the  transportation  of  the 
wounded  before  their  cure  is  sufficiently  advanced.  But  the  sub- 
acute variety  may  also  terminate  directly  in  recovery.  When  this 
result  is  about  to  take  place,  the  inflammatory  irritation  subsides, 
the  symptoms  which  indicate  to  the  clinical  observer  the  presence 
of  the  inflammatory  process  disappear,  and  then  the  diseased  part 
is  gradually  restored  to  a  healthy  condition.  The  acute  forma 
mav  subside  into  the  sub-acute  and  chronic  varieties,  and  in  this 
way  eventually  end  in  recovery.  A  large  proportion  of  the  cases 
of  chronic  osteo-myelitis  which  the  surgeon  is  called  ou  to  treat 
originate  in  this  manner.  But  even  acute  osteo-myelitis  may  ter- 
minate directly  in  resolution  of  the  disease,  and  the  recovery  of 
the  patient. ' 


rz 


The  following  case,  which  occurred  in  the  author's  practice, 
EaltM  an  example  of  this  fortunate  result. 


Ca.se  XXXIII.  Severe  Osteo-myelitit  fullomnrj  Resection  of  a  Thi<jh 
Stump,  performed  for  Necrosis  and  to  remedy  the  Bad  Sfiripe  of  (he  Stump 
itself;  Recovery.  —  Private  J.  S.  Ircns,  Co.  I.,  61st  N.  Y,  Vols.,  was  ad- 
mitted to  the  Stanton  U.  ft  Army  General  Hospital,  Dec  26,  18G2,  ou 
account  of  an  amputation  of  his  right  thigh,  in  its  middle  third,  which 
had  been  performed  for  gunshot  injuries  inflicted  at  the  battle  of  Fred- 
ericksburg, Va.,  Dec.  13.     It  is  believed  that  the  operation  was  primnry. 

His  convalescence  was  slow.  The  stump  healed  by  granulation,  and 
some  protrusion  of  bone  occurred.  Necrosis  of  a  part  of  the  stump- 
bone  also  took  place.  It  wjis  aubsequently  ascertained  that  the  necrosis 
was  central.  A  large  quantity  of  new  osseous  tissue  was  deposited  about 
the  sawn  end  of  the  stump-bone  ;  indeed,  the  quantity  of  the  new  osse- 
ous deposit  was  so  large  as  to  make  the  end  of  the  bone  decidedly  bulb- 
out  in  shape.  The  stump  now  refused  to  heal.  The  cicatricial  tissue 
was  firmly  adherent  to  the  bulbous  expansion  of  the  bone. 

On  the   17 tli  of  March,  1863,  the  operation  of  resecting  the  stump 
was  performed   by  the  author.     It  was  opened  by  a  free  in-  n,^^  rt 
cision  down  to  the  bone,  the  closely  adherent  soft  parts  were   tooe- 
carefully  detached  from  the  new  bony  growth  with  the   ends  of  the 
fingers  and  with  the  handle  of  a  scalpel,  and  then  enough  of  the  bone 

'  Plroirotr  iM*nl«  to  th*  doctrine  that  n«t*o-mye1iti«  may  terminnto  in  «ub«idmco  of  reeo- 
krtloo.  H»  «avi,  "  In  ra*o<  wham  a  marked  funj(OM*  »xr-rr««enc«  protruding  from  the 
■Mdallary  canal  in  mump*  after  ampntation,  renders  the  previous  *xlatenca  or  prtienc*  or 
•atco-rayeliti*  very  probable,  anil  wliicli  ti'nuinai*  in  recovery,  a  mix  denen  of  the  d)t*«*e 
may  h#  assumed  to  have  taken  place."  Wn  may  her*  remark  that  iiaeh  a  protrusion  of 
benatizvj  marrow  from  the  ireo  end  of  ttuinp-bonaa  not  tmfraquentiy  occurs  in  patient*  who 
gat  well;  at  [east,  inch  boa  been  our  experience 

as 
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was  excised  with  n  Raw  to  correct  the  shape  of  the  stirmp,  and  to  liberate 
the  necrosed  portion  which  was  already  separated  from  the  living  bow. 
It  was  then  found  that  the  Decrosis  was  of  the  variety  called  central 
The  operation  did  not  require  the  application  of  any  ligatures.  SnU 
phuric  ether  was  employed  as  an  anesthetic. 

This  operation  was  followed  by  severe  ostco-myclitis ;  the  patient 
endured  much  suffering,  and  his  life  was  in  great  peril  for  msny  day*. 
But  he  ultimately  made  a  good  recovery  with  a  satisfactory  stump,  and 
was  discharged  from  the  service  July  7th,  1863.  At  one  time  during 
the  progress  of  the  disease,  he  became  very  much  reduced  in  flesh  and 
strength ;  but  he  had  recovered  both  again  before  he  left  the  hospital. 

The  osteo-myelitis  in  his  case  was  accompanied  by  the  following 
symptoms:  Firstly,  severe  pain  in  the  stump-bone,  of  a  heavy,  aching 
character.  This  pain  was  more  severe  at  night.  The  stump  itself 
was  swelled,  and  tense,  and  hot,  but  the  color  of  its  integument  was 
unaltered.  The  pus  discharged  from  it  was  scanty  in  quantity,  and  thin 
and  serous  in  quality,  while  the  inflammation  of  the  medullary  tissue 
lasted.  Hi.'  mIko  had  at  the  same  time  a  good  deal  of  con 
disturbance;  nn  anxious  countenance,  a  hot,  dry  skin,  a  frequent  quick, 
irritable  pulse,  and  loss  of  appetite.  He  was  also  very  restless,  and  de- 
prived of  sleep  by  the  pain.  He  emaciated  rapidly,  and  became  pale 
and  wenk,  but  did  not  sink  completely  down  into  a  typhoid  condition. 

The  treatment  consisted  mainly  in  the  application  of  the  icc-dresring 
to  the  stump,  in  the  administration  of  saline  drinks  together  with  ano- 
dynes, given  p.  r.  n.  to  alleviate  his  pain. 

July  18,  18S5,  I  met  this  patient  unexpectedly,  on  a  North  River 
CjOBpM*  r»-  steamboat.  He  appeared  to  be  in  good  health,  and  stated  that 
ootiacwria.  his  stump  had  continued  sound  and  free  from  pain  ever  since 
he  left  the  hospital,  over  two  years  previously. 

Comment*.  —  In  this  case  the  original  amputation  had  been  fol- 
lowed by  an  inflammation  of  the  medullary  tissue  of  such  a  char- 
acter as  to  produce  central  necrosis,  and  to  render  resection  of  the 
stump-bone  necessary  in  order  to  get  a  good  result  and  a  nsefu] 
stump.  It  was  the  second  operation,  or  the  resection  of  the  stnmp- 
bone,  that  was  followed  by  the  symptoms  of  intense  inflammation 
of  the  medullary  tissue  descrihed  above.  Nevertheless  the  inflam- 
matory process  subsided  without  the  production  of  a  fresh  necrosis 
or  the  occurrcnco  of  any  accident  whatever. 


2.    Central  necroait,  by  which  is  meant,  in  case  the  shaft  of  any 
Cabal  ^ong  hone  is  the   part   involved,  necrosis   of  its   internal 

urrmrt..        laminae,  or  those  osseous  lamina*  which  lie  next  to  the 
marrow,  and,  in  case  the  epiphysis  of  any  long  bone  is  the  part  in- 
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volved,  necrosis  of  some  portion  of  the  spongy  structure  which  lies 
within  the  wall  funned  by  the  external  compact  tissue.  Osteomye- 
litis, more  especially  the  chronic  variety  of  this  disease,  is  often  at- 
tended with  central  necrosis.  Such  a  result  happened  in  Case  V. 
In  the  case  last  related,  also,  the  first  operation,  the  amputation 
was  followed  by  central  necrosis  of  the  stump-bone.  The  Army 
lical  Museum  at  Washington  contains  a  great  number  and  vari- 
ety of  specimens  illustrating  this  form  of  osseous  gangrene.  Central 
i o*is  occurs  mast  frequently  in  the  stumps  of  amputated  limbs  ; 
but  it  is  also  met  with  sometimes  in  connection  with  fntrtuie,  tod 
occasionally  it  occurs  spontaneously,  i.e.  it  is  not  connected  with 
any  traumatic  lesion. 

When  inflammation  of  the  marrow,  whether  traumatic  or  spon- 
taneous, induces  central  necrosis,  it  does  it  by  causing  the  contig- 
uous osseous  lamina?  to  be  deprived  of  nutrient  blood.  Thus,  dry 
gangrene  occurs  in  the  part  of  the  bone  where  the  circu-  Dr7ud«*t 
Ution  is  arrested.  Necrosis  is  only  another  name  for  boor. 
dry  gangrene  of  bone.  Wet  or  mephitic  gangrene  of  the  osseous 
tissue  differs   widely  from   it.1 

Now  osteo-myelitis  probably  induces  central  necrosis  in  two  dis- 
tinct ways  :  1st,  by  destroying  or  occluding  the  nutrient  arteries 
which  pass  through  the  diseased  marrow  to  the  bone,  and,  2d,  by 
producing  acute  inflammation  of  the  osseous  lamina:  which  after- 
wards boom  i-.-  necrosed.  In  such  cases  the  inflammatory  process  in 
an  intense  form  spreads  from  the  marrow  to  the  bone.  The  unyield- 
ing nature  of  the  osseous  tissue  forbids  inflammatory  swelling  to 
occur.  The  capillaries  of  the  Haversian  canals  become  compressed 
and  strangulated,  or  occluded  by  the  products  of  the  inflammatory 
process,  beCMM  the  bony  walls  which  surround  them  do  not  give 
way.  Thus  the  circulation  of  the  blood  in  them  is  speedily  arrested 
and  death  of  the  parts  which  they  supply,  immediately  follows.' 
It  is  also  probable  that  osteo-myelitis  induces  central  necrosis  much 
more  frequently  by  the  last  than  by  the  first  of  the  ways  above- 
mentioned.  Still,  the  first  named,  when  it  cooperates  with  the 
Inst,  probably  assists  considerably  in  the  destructive  work.  It 
appears,  however,  to  be  doubtful  irhethex  it  ei  k  product  i  dmnbii 
at  least  of  considerable  amount,  unless  it  is  aided  by  secondary 
ostitis.  In  these  two  ways,  then,  it  is  safe  to  assume  that  inflamma- 
tion of  the  marrow  induces  central  necrosis. 


The  following  case  presents  us  with  a  good   example  of  this 
variety  of  osaeons  gangrene  occurring  in  the  arm. 

1  S««  Ch»pl«r  on  N««r»u».  •  See  ChupKr  on  NecrosU. 
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Cask  XXXIV.  Exlentiv* <  Central  2Tetrosu  of Left  JTumenu  faOmrif 
I'ljurt/  of  the  Bone,  inflicted  Ay  a  Gunshot  Projectile  ;  Extraction  o/lin 
Sequestrum  ;  Recovery  f  contributed  by  James  E.  Steel.  £1.  I).,  late  Act- 
ing Assistant  Surgeon,  U.  S.  Army.  —  Corp.  James  K.  Strong.  Co.  F,5fth 

Perm.  Vols,  aged  about  25.  mi 
originally  of  vigorous  constitution, 
was  admitted  to  the  Do  Camp  C.  & 
Army  General  Hospital,  at  David'* 
Island,  January  3tb,  1863,  on  ac- 
count of  a  gunshot  wounui  of  the  left 
arm,  associated  with  injury  of  the 
bone,  which  had  been  inflicted  more 
than  four  mouths  previously,  Aagu* 
1Mb,  1803.  He  had  been  under 
treatment  for  several  months  at  the 
1'n-lli"  \  ue  Hospital,  from  which  invti- 
tulioii  lie  was  transferred  to  David's 
Island  on  the  9th  of  January,  1863. 
The  purulent  discharge  from  the 
wound  was  profuse  at  the  lime;  the 
patient  was  also  pale  in  color,  thin 
in  flesh,  and  a  good  deal  weakened 
in  respect  to  strength.  On  explor- 
ing the  wound  with  a  probe,  it  was 
found  that  it  penetrated  a  bony  case 
(involucrum)  through  a  cloaca,  and 
that  there  was  a  fragment  of  ne- 
crosed bone,  having  considerable 
size,  lying  on  the  inside,  and  appar- 
ently completely  separated  from  the 
living  tissues  which  surrounded  it 
He  was  placed  upon  a  supporting 
plan  of  treatment. 

March  27,  1863.  —  His  general 
condition  having  become  more  fa- 
vorable, the  necrosed  bone  was 
extracted  by  operation.  The  involu- 
crum was  exposed  by  a  longitudinal 
in •  isiim  through  the  soft  parts,  and 
a  mortise  was  then  made  in  the 
bony  case,  by  applying  the  crown  of 
a  trephine  three  times,  and  cutting 
off  the  projecting  angles  with  Lis- 
lon's  osteotome.  Next  the  sequestrum  was  divided  with  the  osteo- 
tome,  which  permitted  it  to  be  seized  with  forceps,  and   extracted 
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iont  difficulty.  The  upper  portion  was  extracted  first.  The  oper- 
ation was  performed  about  seven  months  niter  the  original  injury  was 
inflicted.  On  putting  the  two  parts  of  the  sequestrum  lo^rilui,  it  was 
found  to  be  over  six  inches  in  length.  It  was  narrow,  and  its  ex- 
ternal surface  presented  an  eroded  and  worm-eaten  appearance.  The 
exterior  of  the  sequestrum  was 


also  very  convex,  and  its  infe- 
rior extremity,  which  enmc  from 
the  external  condyle  of  the  hu- 
merus, wan  considerably  c  n  rv od.1 
The  involucrum  was  long  and 
thick.  The  patient  improved 
very  rapidly  after  the  operation. 
and  was  well  at  the  end  of  six 
or  eight  weeks.  He  afterwards 
entered  the  Veteran  Reserve 
Corps,  1st  Battalion,  ut  David's 
Island. 

8.     Osteo- myelitis    some- 

Hiaa&ta      times    leads  to   the 

occurrence    of   tie- 

croria  in  totality^  by  which  U 
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meant  the  death  of  a  bone 
in  its  whole  thickness  or  al- 
most iU  whole  thickness.  In 
bad  cases  of  inflammation  of 
the  marrow,  occurring  in  the 
bonet,  the  inflammatory 
process  spreads  from  it  to  the 
contiguous  parts,  for  example, 
to  the  osseous  tissue,  to  the 
periosteum,  and  sometimes 
to  the  parts  external  to  that 
DMfflbr.ui'.'.      Now,    the    com 

:  icsne  of  the  shafts  of  the 
long  bones  is  supplied  with 
nutrient  blood,  mainly,  but 
not  entirely,  by  arteries  which 
retch  it  through  the  medium 
of  tli e  marrow  and  the  perios- 
teum.      When,  as  a    sequel 

>  Via*  Fig.  4.    Short  fr»(ja«ot,  low«  «ind,  «torior  r«pn»ient»d. 
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of  the  inflammatory  process,  all  the  blood  which  is 
the  medullary  vessels  i-  suddenly  shut  off,  together 
part  of  that  derived  from  the  periosteal  urteries,  the  vitality  of  the 
osseous  tissue  is  likely  to  be  destroyed,  from  the  centre  almost 
through  to  the  periosteum.  When  the  whole  of  the  periostea]  sup- 
ply of  blood  is  abruptly  stopped  along  with  that  derived  from  the 
medullary  tissue,  the  necrosis  is  likely  to  embrace  the  entire  thick- 
ness of  the  bone.  But  if  any  capacity  whutever  to  supply  blood 
to  the  circumferential  lamina.-  remains  in  the  periosteum*  then 
the  particle.-;  of  bOSM  tllM  ii'iiri.slied  will  adhere  to  the  periosteum 
when  it  separates  itself  from  the  dead  bone,  and  will  come  away 
along  with  it.1 

We  are,  however,  compelled  in  many  cases  ofnecrori*  in 
to  seek  for  some  proximate  cause  of  the  osseous  gangrene  beshl 
inflammatory  destruction  of  the  marrow,  and  detachment  of  the 
periosteum,  because  we  not  unlYcoueutly  liml.  on  investigating  the 
clinical  history  of  such  cases,  that  the  periosteum  did  not  become 
detached  from  the  hone  till  after  the  necrosis  had  occurred.  The 
jx-i-in--.tf.il  abscess  did  not  produce  the  osseous  gangrene,  but  followed 
it.  The  periosteum  did  not  separate  from  the  bone  until  the  latter 
died. 

Again,  the  destruction  of  periosteum,  whether  traumatic  or 
spontaneous,  is  not  attended  with  necrosis  of  the  underlying  bone 
unless  some  lesion  of  that  structure  itself  is  also  present.  Further- 
more, the  marrow  may  be  extensively  or  almost  entirely  de- 
stroyed by  the  iiitluitiiiiutory  process  in  the  great  canal  of  the  long 
bones  without  inducing  necrosis.  Several  cases  belonging  to  both 
nt'  these  categories  are  related  in  this  section.  Observation  has 
also  shown  that  when  the  periosteum  on  the  one  hand,  01 
medullary  tissue  on  the  other,  has  been  extensively  destroyed,  tin 
lost  part,  is  not  nnfrequentlv  reproduced  through  the  agency  of  the 
living  bone.  It  is  also  probable  that  the  periosteum  and  the  mar- 
row may  sometimes  both  be  siinultatieoudy  destroyed  to  cons 
able  extent  without  compromising  the  vitality  of  the  osseous  tissue 
exposed  thereby.  In  the  cases  of  osteo-uiy*  litis  belonging  to  the 
category  now  under  consideration,  we  must  look  upon  the  consecu- 
tive inflammation  of  the  bone  tissue  itself  as  probably  the  most 
powerful  of  all  the  proximate  causes  of  the  osseous  gangrene.     It 

■  Figure  B  girtt  a  kwhI  representation  of  necrusit  in  totality  as  it  ocean  in  stump*.  1b 
by  far  the  untie?  pan  of  the  ape.'iinen  (lift  cirvuuiforenti&l  laminai  ir«  wanting  IwcaBte  ta«y 
adhered  to  tlie  periosteum  anil  were  detachril  with  lliat  nirmlirsnr.  In  one  place,  hoa-ertr, 
the  circumferential  lamina-  also  were  necroncd.  aa  la  well  ahown  In  lha  cut.  Tbe  I 
diual  KtooYtt  are  plainly  discernible  on  tub  part. 
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?sts  the  circulation  of  the  blood  in  the  diseased  part  of  the  bone 
in  tho  way  just  pointed  out  iu  oonneotioB  with  tho  subject  of  cen- 
tral neerosU.1  This  form  of  dry  gangrene  of  hone  is  tt^o^^j 
mainly  inflammatory  in  its  origin.  The  ostitis  which  c"uu'" 
directly  occasions  it,  is  called  secondary  or  consecutive,  because  it 
is  induced  by  a  pre-existing  inllaintnatiun  of  the  marrow.  In  such 
i-  a  flu  morbid  process  which  spreads  from  the  marrow  to  the 
bone  and  the  periosteum,  is  generally  very  acute  in  character. 

The  next  case  affords  a  striking  example  of  necrosis  in  totality, 
or  nearly  so,  which  was  probably  induced  by  ostco-myelitis. 


Case  XXXV.  Gunthot  Wound  involving  Right  Tibia  ;  Qtteo-mytlitit ; 
Netroeit  of  almost  alio/  the  Sfia/i ;  Extraction  of  Sequestrum  by  Operation  ; 
Rccovtry  with  a  Useful  Limb.  —  Private  Win,  II.  Marston,  Co.  B,  17th 
Mich.  Vol.,  aged  23,  and  of  good  constitution,  was  wounded  in  front  of 
Petersburg,  Va.,  June  18th,  1864.  in  his  right  leg.  A  rifle-ball  (sup- 
posed by  the  patient  to  be  an  explosive  one)  struck  the  tibia  anteriorly, 
just  below  its  tubercle,  drilling  the  bone  in  its  passage,  then  emerged 
posteriorly,  just  below  the  bend  of  the  fibula,  and  behind  thnt  bone.  The 
tibia  was  not  frnctured,  but,  as  stated  above,  was  drilled  completely 
through,  the  hole  being  large  enough  to  readily  admit  the  index  finger. 
The  patient  states  that  he  was  taken  to  the  field  hospital  of  the  1st  l>i- 
vision,  l>th  Army  Corps.  Several  splinters  and  pieces  of  broken  bone  were 
extracted  by  operation.  He  remained  there  two  days.  Then  he  was  trans- 
ferred to  Washington  and  entered  the  Finley  U.  S.  A.  General  Hospital. 
Ali.  ut  two  or  three  weeks  after  admission  to  that  hospital,  the  leg  sud- 
denly liecatne  very  painful,  and  was  attacked  with  sloughing  (supposed 
at  the  time  to  be  hospital  gangrene).  Finally,  extensive  necrosis  of  tho 
bone  occurred,  with  a  cjnnd  'leal  uf  denudation.  In  August  he  was  trans- 
ferred to  Newurk,  N.  J.,  and  entered  the  Ward  U.  S.  A.  General  Hos- 
pital there  on  the  18th  of  that  month. 

At  that  time  a  large  ulcer  extended  from  the  tubercle  of  the  tibia  to 
within  a  few  inches  of  the  ankle-joint,  having  in  one  place  a  width  of 
throe  inches.  The  tibia  was  uncovered  to  the  extent  of  four  inches, 
ami  its  surface  was  wen  to  be  dark-colored,  and  eroded  or  worm-eaten 
in  appearance.  The  discharge  was  profuse,  and  the  patient's  strength 
was  much  reduced. 

He  was  placed  upon  nppropriate  supporting  treatment,  and  improved 
in  consequence  of  it 

On  the  1st  i >f  October,  the  sequestrum  being  loose  and  tin- 
condition  good,  it  was  deemed  advisable  to  extract  it  by  operation,  which 
was  accordingly  done  by  Dr.  .Inmes  B.  Cutter,  Acting  Assistant  Sur- 

'  See  alio  ttie  Chapter  on  Nccro*ia. 
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geon.  C.  S.  A.     The  sequestrum  was  very  large,  embracing  most  of  the 

MimdiW     shaft  of  the  tibia,  and  on  that  account  gave  some  trouble  in 
■ouoftlu*    . 

or  um».  removal. 

The  patient  did  well  after  the  operation,  although  his  convalescence 
was  slow.  Sew  osseous  tissue  was  developed  from  the  periosteum,  a 
new  bone  was  formed,  and  ultimately  the  patient  recovered  with  a  use- 
ful leg. 

This  account  of  the  case  has  been  compiled  by  the  author  from 
the  patient's  own  statements,  and  from  Dr.  Cutter*!  report  The 
patient  is  a  young  man  of  much  more  than  ordinary  intelligence,  and 
thoroughly  reliable  in  what  he  says. 

The  sequestrum  measures  e.-  gut  inches  in  length,  and 

embraces  almost  the  whole  thickness  of  the  tibia.  Its 
presents  an  uneven,  eroded,  or  worm-eaten  appearance  from  ad- 
herence of  particles  of  the  circumferential  laminae  to  the  periosteum 
at  the  time  that  membrane  separated  itself  from  the  bone.  The 
bone  had  perished  in  its  whole  thickness  except  these  particles  from 
its  exterior  which  remained  adherent  to  the  periosteum.  All  the 
osseous  tissue  supplied  with  blood  from  the  marrow  had  perish.  <l, 
and  nearly  all  of  that  supplied  from  the  periosteum  had  died  also. 

Ir  is  obvious  that  in  this  case  the  necrosis  was  not  produce- 1 
causes  which  operated  on  the  hone  from  its  exterior,  because,  un- 
der such  circumstances,  the  circumferential  lamina?  would  have  been 
the  first  to  die,  whereas  particles  of  these  lamina  were  all  that 
retained  vitality  and  escaped  destruction.  It  is  however,  prol 
for  reasons  already  stated  while  speaking  of  central  and  total  DO- 
.  that,  the  inflammatory  process  spread  from  the  marrow  to 
the  bone  and  produced  a  very  acute  and  extensive  ostitis. 

4.  Ostco-myclitis  not  unfrcqucntly  loads  to  osUo-porotiet  and 
oiiwpore*  sometimes  to  earie*.  In  the  cases  belonging  to  this  cate- 
wxioirit*.  gory,  the  inflammatory  process  spreads  from  the  marrow 
to  the  contiguous  bone,  and  induces  a  diyenerativt  ottitit  there, 
which,  after  a  time,  resnlts  in  OMtto-porotu  (interstitial  up  dullira- 
t ion),  or,  when  tin  degenerative  process  is  more  acute  or  l*-come» 

:i:r  advanced,  occasions  a  carious  condition  of  the  b 
Generally,  ostitis,  properly  so  called,  is  a  secondary  disorder, 
far  as  we  now  kn.  nflammatuiv  process  does  not  affect  the 

l  8m  I'rt.f.  Gouley'a  iim.Kd.  V.,  and  dial  if  S*r«t.  Wall.'.  Y  VI  lugeOiar  with  tha 
romuitntJ  nn  thaaa.  8m  alio  Cum  VIII.  anil  XXII..  and  irMrhftptera  on  <laiiita  ami 
Cariat  in  ttiia  arotton. 
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proper,  except  secondarily.  In  the  cases  where  osseous 
inflammation  (so  called)  occurs,  the  first  effects  of  the  inflamma- 
tory process  are  seen  in  the  elementary  structures  of  the  marrow, 
especially  its  cells,  in  the  contents  of  the  Haversian  canal,  and  in 
the  histological  elements  of  the  jieriostcum,  especially  those  belong- 
ing to  its  deep  or  proliferating  liiyer.  Primary  ostitis  is  n  disorder 
of  extremely  rare  occurrence.  As  &  secondary  affection,  in  flam- 
nutii.Ti  of  the  1)11118  (ImH  fa  not  untrei|ii,-utly  Bet  with.  If  fol- 
lows both  medullitis  and  periostitis,  but  the  former  much  oftener 
than  the  latter.  When  secondary  ostitis  induces  o*teo-poro»i»,  i.  e., 
rarefaction  or  interstitial  medullization  of  bone,  it  does  so  by  caus- 
ing tin-  medullary  spares  and  vascular  canals  to  become  progres- 
sively enlarged.  In  such  cases  the  calcified  bone-tissue  gradually 
mvlts  away  and  disappears  from  transformation  into  new  medullary 
tissue.  The  osseous  ItKWtUTe  is  not  absolutely  destroyed  <-...«.u« 
ami  replaced  by  an  entirely  new  growth,  but  it  is  meta-  riulr^into 
morphosed  by  the  inflammatory  process  into  new  medul-  "iuu». 
lary  tissue.  In  this  wuy  the  uiurrow  grows  at  the  expense  of  the 
bone.  In  this  way  it  sometimes  happens,  when  this  process  occurs 
in  the  femur  or  tibia,  that  the  compact  tissue  of  the  shaft  becomes 
thinned  to  a  mere  shell  of  bone  tilled  with  new,  red,  sclerosed,  or 
carnified  medullary  tissue,  am!  when  this  process  occurs  in  an  epiph- 
ysis, the  cancel!!  of  which  it  is  composed  may  become  so  much  en- 
larged by  thinning  and  disappearance  of  the  osseous  septa  that  the 
epiphysis  itself  can  readily  be  incised  with  u  scalpel ;  and  in  extreme 
cases  the  cancel!!  art*  found  to  coalesce  so  much  that  the  external 
lamina;  of  such  epiphysis  appears  to  merely  inclose  a  cavity  filled 
with  a  new  medullary  growth.  This  form  of  ostitis  is  called  d<  | 
eratiw,  because  it  leads  to  the  disappearance  of  bony  tissue.  It  is 
essentially  chronic  in  character;  and,  according  to  the  author's 
experience,  it  is  met  with  must  frequently  in  the  condyles  of  the 
femur  so  far  as  the  epiphyses  are  concerned,  and  in  the  bodies  of 
the  vertebra?  so  far  as  spongy  bones  in  general  are  concerned. 


5.  Pyarlhroris.  —  It  happens  not  unfrequently  l  that  when  the 
medullary  tissue  of  a  long  bone  i-  inil gBM id,  the  morbid  supp,,,^,,,, 
process  extends  upwards  through  the  epiphysis,  and,  in-  l**>i«*- 
vading  the  joint,  produces  suppurative  inflammation  therein.  In 
this  wav  pyartlirosisof  the  ankle  is  produced  when  the  tarsal  bones 
are  involved  with  osteo-myelitis,  pyarthrosis  of  the  kneo  when  the 

'  Of  fifty-ono  c»»e«  of  ovUo-myvlitis,  rtltl«d  in  Ihl*  chapter,  jiynrlktvtti  occurred   in 
f  it  iatuaoe*. 
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medullary  tissue  of  the  tibia  is  inflamed,  and  suppuration  of  the 
hip-joint  when  the  marrow  of  the  lemur  is  invaded  hy  this  disease. 
ohm,^.  Indeed,  ostco-uiyelitiij  almost  always  shows  a  vety  strong 
uUw'V    tendency  to  travel  upwards  towards  the  trunk,  whk 

shown,  not  only  by  penetrating  tho  joints  as  already  men- 
tioned, hut  ■!&<>  in  fractured  bones,  the  disease  progresses 
much  more  rapidly  in  the  proximal  than  in  the  distal  fragment.1 

Winn  the  inflammatory  process  .spreads  beyond  the  suppurating 
marrow  into  u  neighboring  articulation,  sometimes  the  entrant 
that  process  into  the  joint  is  accompanied  by  perforation  of  the 
cartilage  of  incrustation  with  minute   holes  which  look  as  if 
might  have  been  made  with  a  punch.     This  perforated  appearance 
was  very  strongly  marked  in  the  cartilage  incrusting  the  head  of 
the  femur  in  Case  X.    The  hip-joint  contained  a  quantity  of  jmrn- 
lent  mutter.     The  caucelli  situated  directly  underneath  the  per- 
il   of  tin'  cartilage,  vtrc  tilled  with  pus,  which  was  shown  by 
mi  Toscopical    examination   of    their   content*.      Now,  these   little 
holts  in  the  cartilage  were  obviously  made  hy  a  process  of  uleer- 
ation,  and  it  is  not  improbable  that  such  ulceration  was  excited  by 
the  Mippiu-iitiuii  uf  the  uiiderlyiii^  rancelli, and  that  some  pun. 
matter,  in  this  way,  escaped  from  them  into  the  joint,  enough, 
haps,  to  kindle  a  suppurative  inflammation  there. 

I'yarthrosis,  when  DCea&faned  by  an  extension  of  the  osteo-mye- 
litic  process,  generally  comes  un  without  producing  any  violent 
symptoms.  It  is  usually  not  painful,  and,  at  the  same  time 
miOM  but  llowly.  It  is  nol  u  complication  which  belongs  to 
earlier  periods  of  osteo-myelitis.  Chassaignac  states  that  he  has 
FjBTthro.1.  never  known  it  to  .mpervene  before  the  twelfth  day,  and 
t~r.ih  .na  that  he  has  Men  it  occur  only  between  the  fifteenth  and 
■oa.  the  nineteenth  days.     Tho  same  writer  considers  it  quite 

characteristic  af  this  form  of  pyarthrosis  that  it  makes  its  appear- 
ance silently.8 

Our  case,  No.  VI.,  that  of  Sergeant  Walt*,  furnishes  another 
example  of  pyarthrosis  of  the  hip,  occasioned  by  osteo-myelitis. 

Again,  when  the  inflammatory  process  spreads  from  the  nudul- 

rfasne  into  a  joint,  and  produces  suppuration  there,  it  does  not 

confine  itself  to  the  new  limit,  but  is  Inclined  to  go  beyond  it,  and 

Invade  tho  nexl  bono  in  the  direction  of  the  trunk.  This  is  pre- 
eifwl\  what  happened  in  Case  No.  X.,  that  of  Sofiern ;  for  it  wu 
found  at  the  autopsy  that  there  wos  pyarthrosis  of  the  hip  resulting 

•  L  tad  It. 

*  Traitr  Pra&p*  <U  la  $mffmr*tivm.  t  i.  p.  47S- 
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from  ostco-myclitis  of  Ujc  femur,  but  there  was  also  suppurative  in- 
flammation of  the  medullary  tissue  io  the  04  iniioiniiiatum,  and  the 
cartilage  of  incrustation  that  lined  the  cotyloid  cavity  was  perfor- 
ated bv  a  number  of  small  holes  similar  to  those  discovered  on  the 
head  of  the  femur.  The  disease  seems  to  have  spread  from  the 
hip-joint  to  the  pelvic  hones. 

The  next  case  is  taken  from  the  author's  practice  and  furnishes 
an  illustration  of  the  same  peculiarity  with  regard  to  the  Spread 
of  osteo-myelitis  from  the  tibia  to  the  knee-joint,  and  then  to  the 
femur. 

Cask  XXXVI.  Primary  Amputation  of  Ijeft  Leg  at  Upper  Third  for 
Gtauftot  Fracture  of  both  Bone*  at  Lower  Third*  followed  by  Suppurative 
Otleo-niyelitis  (acute),  Pyarthroiis  of  Knee,  and  Death  from  fyarnia, 
Tiiirty-trvrn  Days  after  the  Operation. —  Private  Christum  Itiuidy,  Co.  F, 
6tb  Whcauto  Vols.,  aged  80,  was  admitted  to  the  BhPWM  I  •  S.  Army 
General  Hospital.  May  18th,  180-1,  tor  a  recent  amputation  of  the  left 
leg  at  the  junction  of  its  upper  and  middle  thirds  by  the  circular  method. 
He  informed  us  that  he  was  wounded  in  the  buttle  of  Spottsylvania  C 
H..  May  10th,  by  a  minie  ball  which  shattered  both  the  tibia  ami  fibula 
io  the  lower  third  of  the  leg,  that  the  operation  was  performed  the  next 
day  (May  11th)  on  the  field,  and  that  his  health  was  good  at  the  time. 

When  the  patient  was  admitted  into  the  hospital,  he  was  somewhat 
but  otherwise  appeared  to  be  doing  well ;  the  stump  was 
lied,  but,  on  the  whole,  looked  good,  and  the  discharge  was  healthy. 
Prescribed  the  ice-dressing  for  the  stump,  a  nutritious  diet,  and  spirit  us 
frumenti  f.  %\\.  daily.  During  the  uext  twelve  days  the  treatment 
remained  unchanged. 

M  1.  —  He  had  a  chill  and  other  symptoms  of  pyiemta.  Ordered 
quinia:  sulph.  grs.  x.  to  be  taken  in  the  morning  before  breakfast,  and 
quiniae  sulph.  grs.  v.  to  be  taken  every  four  hours  through  the  clay  and 
night ;  the  nutrients  and  alcoholic  stimulant  to  be  continued. 

June  3.  —  He  had  another  chill ;  directed  the  same  treatment  to  be 
continued. 

June  7.  —  He  had  two  chills  ;  stump  doing  not  well  ;  it  was  swelled, 
painful,  and  had  ceased  to  granulate,  but  the  discharge  from  it  continued 
to  be  of  fair  quality.  Directed  ferri  et  potass.  Cart  grs.  v.,  q.  q.  h. 
suniend.  to  be  added  to  the  other  medication,  and  a  weak  solution  of  the 
permanganate  of  potassa  to  be  applied  to  the  stump  as  a  wash. 

June  12.  —  The  chills  continue:  patient  delirious;  has  a  bronzed 
complexion,  involuntary  evacuations  of  bowels,  with  great  and  rapidly 
iiirr.-asini;  debility  ;  stump  sloughing.  Directed  the  i[iiiniiir  tube  om- 
tinued  in  same  doses  as  usual,  but  the  spiritus  frumenti  to  be  increased 
to  f.  Si.  every  two  hours,  and  the  ferri  et  potass,  tart,  to  grs.  x.  even- 
four  hours. 


June  16. —  He  is  failing  fast. 

June  17.  —  lie  died  of  pyaemia. 

Autopsy  twelve  hours  sifter  death.  On  opening  the  stump,  and 
moving  the  bones,  aud  dividing  them  lengthwise,  it  was  found  that 
medullary  tissue  of  both  the  tibia  and  fibula  was  intensely  inflamed 
and  suppurating.  The  knee-joint  also  was  inflamed,  and  filled  with  a 
dark-colored  fetid  pus.  The  cartilages  of  the  knee-joint  had  a  dark 
color,  and  were  in  a  morbid  condition.  An  abscess  filled  with  dark- 
colored  stinking  pus,  and  communicating  with  the  joint,  extended  six 
inches  above  the  joint  among  the  muscles  of  the  thigh.  There  was  also 
osteo-myelitis  in  the  lower  part  of  the  femur.  The  inflammation  of  the 
medullary  tissue  extended  about  six  inches  up  the  shaft  of  that  bone. 

The  femoral  vein  was  obstructed  or  filled  up  by  a  recent  thrombus 
(thrombosis).     The  viscera  appeared  to  be  normal. 

The  abscess  of  the  thigh  had  been  occasioned  by  the  spontaneous 
perforation  or  rupture  of  the  subemreal  pouch  of  the  knee-joint,  and 
the  extravasation  of  purulent  matter  from  the  joint  into  the  deep  con- 
nective tissue  which  resulted  therefrom. 


Bom. 
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6.  Onteo-mytlitis  may  occur  simukanemuly  in  more  than  one 

—  In  the  cum- just,  related,  the  disease  commenced  in  the 
bones  of  the  leg,  and,  spreading  from  them  to  the  knee- 
joint,  invaded  the  femur.  In  the  case  of*  Suftern  | 
X.)  the  disease  commenced  in  the  femur,  and,  spreading  from  it  to 
the  hip-joint,  invaded  the  os  innominatura.  In  the  following  case, 
reported  by  Stanley,  however,  inflammation  of  the  medullary  tissue 
appears  to  have  commenced  in  the  tibia  and  femur  about  the  same 
time.  Chassaignac  also  has  reported  a  case  in  which  multiple 
osteo-myelitis  occurred. 

Nonsuppurative  Inflammation  (acute)  in  the  Medullary  Tissue  of  both  Uu 
Femur  ttnd  Tibia  of  tame  Limb,  without  Apparent  Cave  ;  Result  fatal. — 
A  lad,  fourteen  years  old,  was,  without  apparent  cause,  suddenly  attacked 
by  pain  deep  in  the  thigh,  and  at  the  same  time  by  pain,  more  severe, 
deep  in  the  leg.  The  whole  limb  quickly  became  enormously  swelled, 
from  hip  to  ankle.  Extensive  suppuration  ensued  in  the  soft  parts 
around  the  tibia.  Free  incisions  were  made  for  the  evacuation  of  tlte 
matter;  but  the  boy  became  hectic,  and  sank  rapidly.  On  examining 
the  limb,  Mr.  Stanley  found  a  large  quantity  of  matter  around  the  tibia, 
and  that  its  periosteum  had,  in  great  part,  been  destroyed.  In  these 
situations  where  portions  of  the  periosteum  remained,  new  osseous  tissue 
was  deposited  ou  the  bone.  Around  these  osseous  deposits  the  surface 
of  the  bone  was  extensively  ulcerated,  and  some  of  iu  outer  lamella* 
had  perished.  Within  its  medullary  tube,  lymph  had  been  deposited. 
In  the  thigh  similar  changes  had  taken  place,  but  in  a  less  active  form. 
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No  matter  hod  been  produced  around  the  femur ;  Its  periosteum  was 
entire,  but  there  were  osseous  deposits  on  its  exterior,  and  lymph  was 
found  within  its  medullary  tube. 

The  history  of  this  case  indicated,  that  inflammation  occurred  simul- 
taneously in  the  medullary  tissue  of  both  the  femur  and  the   ^^  tuam 
tibia,  that  the  inflammation  was  most  severe  within  the  tibia,  ••"ltifcto. 
and  that,  consequently,  the  most  destructive  effects  ensued  on  the  surface 
of  that  bone,  and  in  the  soft  part*  around  it.1 

7.  New  Bony  Qrowtha  and  New  Oittxmt  Tiitue.  —  We  have 
already  MOO  that  inflammation  of  the  medullary  tissue  is  not  uri- 
frequently  accompanied  by  the  development  of  new  bony  growths  in 
tli"  medullary  canals  of  the  long  bones,  called  technically  K0J0.10.W 
endoftoBtt,  and  that  the  new  hone  is  produced  by  direct  tab. 
transformation  of  the  medullary  into  osseous  tissue.2  But  it  often 
happens  that  the  inflammatory  irritation  11  propagated  to  the  perios- 
teum at  the  s-nno  time,  ;m<l  occasions  the  development  of  new  os- 
seous tissue,  in  the  form  of  laminae,  between  that  membrane  and 
the  hone,  known  as  periottoria.  If  we  examine  the  bone  at  this 
time,  we  discover  an  increase  in  its  thickness  to  greater  or  less 
extent,  which,  however,  terminate!  insensibly  at  some  distance 
from  the  point  where  it  commenced,  the  distance,  of  course,  vary* 
ease.  In  a  vast  majority  of  the  instances  in  which 
amputation  is  performed,  this  tlm-kenin^  of  the  bone,  in  the  nature 
of  periostosis,  occurs;  but  to  discover  it,  we  must  get  an  oppor- 
tunity to  examin.'  tin  stump  soon  after  cicatrization  has  been  com- 
pleted; for,  after  a  few  months,  the  superabundant  matter  is  often- 
times  absorbed,  that  is,  removed  by  a  retrograde  metamorphosis 
of  its  histological  elements,  and  the  bone  becomes  restored  to  its 
natural  state.  (Phillips.)  The  perionttvm,  simulated  by  the  in- 
flammatory irritation  which  ha*  been  propagated  to  it  from  the 
marrow,  melii  up,  i.  e.  thicken:  and  becomes  reddened  in  tolor. 
At  the  same  time  great  activity  is  excited  among  the  histolo. 
elements  belonging  tt»  the  deepest  and  most  vascular  layered"  this 
membrane.  The  periosteal  cells  multiply  themselves  (proliferate) 
with  great  rapidity.  "  The  greater  the  irritation,  the  greater  also 
the   proliferation,  and  the   more  considerable  the  swelling  of  the 


'  le  Stanley  oa  Ditto**  of  At  lionrt,  p.  60,  Am.  ad.,  lft». 
1  li  if  by  lhi»  procen  that  the  medullary  canal  become*  Haled  up  at  tba  end  or stump- 
boaat  efler  nrm^u!  amputation!  ;  tad  probably  Inuaminaiinii  of  tbe  marrow,  whan 
inudcrair  m  ■lfr*r,  wtutevnt  It*  origin  may  t>e,  whether  •pnnUnraai*  or  traainatic.  very 
fraqiMully  unnuuuea  in  tbe  formation  of  now  bone  (enrtmtcaii).  If,  bavtvar,  the  mnSul- 
Ittia  If  latcnw  in  drirrea.  it  does  not  end  in  the  formation  ofaew  oeaeoua  Uaeoe  in  tbe  medul- 
lar/ c«m),  bat  tpeedily  indacaa  auppumlion  (abacaat )  at*  lbr  marrow,  aa  already  auied. 
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growing  spot.     The  cells  which  thus  result  from  the  prolife ration 
of   it!  ■  real    corpuscles  are    ronverted    into    bone-corpuscles 

exactly  in  the  way  I  described  when  speaking  of  the  marrow."  ' 

The  same  writer  also  says, — 

"  In  the  neighborhood  of  the  surface  of  the  bone,  the  intercellular  sub- 
stance grows  dense,  and  becomes  almost  cartilaginous,  the  cells  throw  out 
processes,  become  stellate,  and  at  last  the  calcification  of  the  intercel- 
lular substance  ensues.  If  the  irritation  is  very  great,  the  corpuscle* 
grow  very  considerably,  and  then  real  cartilage  is  produced ;  the  cor- 
puscles enlarge  to  such  an  extent  that  they  grow  into  large  ova]  or  round 
cells,  and  each  of  these  forms  a  capsule  around  itself  by  secretion.  In 
this  manner,  cartilage  may  arise  in  the  periosteum  also,  by  means  of  a 
direct  transformation  of  its  proliferating  layers;  but  it  is  bj  no  means 
necessary  that  real,  true,  cartilage  should  be  produced;  generally  only 
the  osteoid  transformation  takes  place,  when  the  intercellular  substance 
becomes  sclerotic,  and  at  once  calcifies-" 

Periottoaet  are,  for  the  most  part,  developed  from  a  direct  trans- 
p*iiMt«Mi  formation  of  the  new  cells  and  intercellular  substance 
f,'f„.'i  which  is  produced  by  the  internal   layer  of  the  inflamed 

Uifoogti  tar-  /-*  •  u        1 

uiHMoeiu.     periosteum  into   new  osseous  tissue.     Occasionally,  how- 
ever, they  ere  produced  through  the  muir-formation  of  in  termed 
cartilage  into  bone.    The  author  has  not  in  any  case  §een  on  ex- 
udation of  lymph  beneath    the  periosteum  out  of  which  new  bone 
was  tanned. 

But  inflammatory  irritation,  having  its  starting-point  in  the  mar- 
row, oera-iniis   not  only  endoxtotia  and  ptrwttonit .      It   iii'inintimni 
also  extends  beyond  the  periosteum  into  the  intermuscular  con 
tive  tissue,  and  excites  the  development  or  production  of  new  bone 
in   that    tissue,    external    to    the    periosteum.     These    new  bony 

growths  are  sometimes  called  otteophyte*.    Case  X  X  V 1 1 . 

presented  us  with   an   example  of  a  remarkable  osteo- 
phyte which  was  produced  in  this  way. 

The  next  case  also  presents  us  with  an  excellent  example  of  new 
bone  developed  in  the  connective  tissue  on  the  outside  of 
ostcum,  as  one   of  the?  consequences  of  osteo-myelitis.     It  was  ob- 
served in  the  nuthor's  practice. 

Cask  XXXVII.     Primary  Amputation    of  Riyht    Thigh  for  Ounihot 
Fracture ;  Ikaih  on  the  T\emf\f-firtt  D»y,  with  Pycen< 
purativt    Osteo-mytlitis    Hiteotered  at  the  Autopiy ,'     Vrint    normal:    no 

Vifctrat  Ahtcruet. — John  L.  Clark,  Sergi  6th  S.  ('.  Cavalry  (CbnCbder- 

.rehotr,  'ft.  eil.  p.  MS. 
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aged  27.  admitted  into  the  Stanton  TJ.  S.  Army  General  Hospital, 
June  12.  1864  :  was  wounded  in  battle  near  Salem  Church.  Va..  May 
28,  by  a  minic  ball,  which  fractured  the  lower  end  of  the  right -femur. 
The  thigh  was  amputated  in  field  hospital  May  29th,  by  antcro-posterior 
skin-flaps.  Patient  said  that  he  was  in  good  condition  at  the  time  nf  the 
operation.  At  the  time  of  admission  to  hospital,  the  stump  looked  well, 
but  his  bowels  were  constipated,  and  his  tongue  coated.  The  treatment 
consisted  in  the  administration  of  saline  cathartics,  stimulants,  and 
tonics  (syrup  ferri  ct  potass,  tart.),  and  the  application  of  ice-dressings  to 
the  stump.  He  did  very  well  until  June  1.1,  on  which  day  he  hnd  a  se- 
vere prx-mic  chill.  Quiniie  sulph.,  in  large  doses,  was  added  to  the 
treatment.  June  1 6,  the  chill  was  repeated ;  the  edges  of  the  flap  as- 
sumed a  dark  color,  and  the  discharge  from  the  stump  became  thin  and 
reddish.  The  chills  increased  each  day  in  frequency  and  severity ;  the 
complexion  assumed  a  bronzed  hue;  he  sank  into  a  muttering  delirium, 
ii*i tl  died,  apparently  of  pyii-mia,  June  18. 

Autopsy.  —  The  bone  of  the  stump  exhibited  purulent  ostco-myclitis. 
An  ash-colored  slough  of  the  marrow  extended  up  the  medullary  cnnnl 
for  half  an  inch  above  the  sawn  end  of  the  bone.  Above  this  sluugli,  fat 
about  an  inch  and  a  half,  the  medullary  tissue  presented  a  reddish- 
yellow  color,  its  vascularity  being  increased  (hyperemia),  and  a  portion 
of  ita  fat  having  been  absorbed.  The  next  two  inches  of  the  marrow 
had  a  greenish-yellow  color,  and  contained  five,  small  abscesses-  The  can- 
cellous structure  of  the  stump-bone  also  presented  a  greenish-yellow  ap- 
pearance, and  the  greater  portion  of  its  fnt  appeared  to  have  been  ab- 
sorbed. There  was  no  deposit  of  new  osseous  tissue  in  the  medullary 
canal  (endostosis).  The  lower  end  of  the  stump-bone  was  denuded  of 
its  periosteum  to  the  extent  of  half  an  inch,  that  is,  it  was  bare  as  far  up 
as  the  ash-colored  slough  of  the  marrow  extended.  Above  this  point 
the  periosteum  was  very  much  thickened,  and  reddened  in  color.  There 
was  also  an  extensive  deposit  of  new  bone  between  it  and  the  old  stump- 
Itoin-  (periiistosis).  Tin-  muscular  tissue  external  t»  the  perios-  onwphytai 
trum  in  this  locality,  contained  a  deposit  of  new  hang  rnuti  rinl  iImim. 
(osteophytes)  spread  through  it  tv  a  distant*  of  about  two  fochti  from  the 
periosteum.  This  new  osteons  tissue  was  situated  in  the  muscular  structure 
itself,  and  had  not  grown  out wards  from  the  periosteum  pushing  the  muscu- 
lar tissue  before  it  as  its  si:e  increased. 

The  lungs  were  normal.     The  liver  was  softened.    The  spleen  was 
enlarged  and  soft     The  kidneys  were  soft      Tlie  veins  were  normal. 

Comment*.  —  In  this  ease  the  new  osseous  formation  found  at  the 
autopsy  in  the  muscular  tissue  of  the  stump,  was  obviously  not  de- 
veloped from  the  periosteum.  It  was  produced,  in  all  probability, 
by  the  direct  transformation  of*  the  histological  elements  nf  the  in— 
flam*-!  •  "ii  iK-ctive  tissue,  or,  in  other  words,  by  a  transformation  of 
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the  newly  formed  connective  tissue  cells  into  bone-corpuscle*,  and 
of  the  intercellular  substance  into  calcified  osteine,  in  ■  man 
■trictly  analagous  to  that  by  which  medullary  (fame  is  converted 
into  bone,  and  that  by  which  new  osseous  tissue  is  developed  from 
oswopbjtt*  the  periosteum.  The  new  osseous  tissue  in  this  case,  ' 
cpedf^n  although  it  was  situated  in  the  midst  of  muscular  stroc- 
I '"'. '.'■.," '"  tures,  was  not  developed  from  the  muscular  fibres,  bat 
from  the  connective  tissue  wlueh  constitutes  the  intcrmusculiT 
planes,  and  therefore  the  muscular  fibres  were  readily  detected 
running  through  the  midst  of  it.  This  new  bony  substance  wai 
formed  by  a  direct  sclerosis  of  (he  con  met  in-  tissue,  which  was 
effected  essentially  by  a  progressive  hardening  of  the  intercellular 
substance  terminating  in  ita  calcification.  The  formation  of  new 
osseous  from  connective  tissue  is  often  witnessed  where  the  stimulus 
to  such  development  is  furnished  by  causes  other  than  inflammation 
of  the  medullary  tissue.  It  is  often  met  with  in  connection  with 
fractures,  especially  those  of  the  thigh,  where  it  acts  no  inconsider- 
able part  in  the  formation  of  callus. 

We  have  thus  seen  the  important  office  which  the  medullary 
tissue,  the  periosteum,  and  the  connective  tissue  may  discbarge  in 
the  production  of  new  bone  (osteogenesis).  We  have  also  seen 
how  inflammatory  irritation,  having  itsstarting-jioint  in  the  marrow, 
may  produce  endosteal*,  exostosis,  and  osteophytes.  Wc  Iiavc  fur- 
ther seen  that  these  forms  of  pathological  ossification  have  all  been 
called  into  existence  by  an  active  process,  by  an  irritation,  which  is 
«ln«el v  connected  with  the  inflammatory  process  in  all  its  retr 

We  may  add  that  in  no  case  examined  by  us  has  the  develop- 
ment  of  new  bone  appeared   to  pnx  m  blood-clot,  or  exuda- 

tion of  lymph,  or  extravasation  of  any  nutritive  material,  but  from 
rn>m  pre-  direct  transformation  of  preexisting  structures.  In  the 
•tniotMiw.  cases  where  new  bone  was  developed  from  the  connec- 
tive, tissue,  some  lesion  of  the  neighboring  osseous  structure  was 
always  present.  In  a  very  large  number  of  gunshot  wounds  which 
have  passed  under  our  observation,  we  have  seen  no  instance  in 
which  the  connective  tissue  was  engaged  in  the  production  of  new 
osseous  tissue,  unless  the  neighboring  bone  was  also  injured. 


8.  Acute  Periosteal  Abieets. —  Suppurative  inflammation  of  the 
8iihp«v»  medullary  tissue  is  sometimes  accompanied  with  acute 
— Km*  suppurative  periostitis  and  the  formation  of  an  abscess 
between  the  periosteum  and  the  bone.  In  such  cases  the  inflam- 
matory process  propagated  from  the  marrow  to  the  oateogenetic 
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layer  of  the  periosteum,  is  so  intense  in  character  as  to  produce, 
not  new  i  .  but  purulent  mattrr,  wherehy  i! 

braue  becomes  separated  and  raised  up  from  the  bone.  The  forma- 
tion of  an  acute  periosteal  abscess,  in  consequence  of  osteo-myelitis, 
is  generally  attended  with  high  fever  and  great  constitutional  dis- 
turbance, and  usually  denotes  that  inflammatory  necrosis  has  also 
!y  occurred.  According  to  the  author's  experience,  this 
kind  of  abscess  is  not  of  frequent  occurrence.  It  it  met  with  in 
bnt  a  small  proportion  of  the  cases  of  traumatic  osteo-myelitis  ;  more 
frequently,  however,  in  connection  with  the  spontaneous  variety  of 
this  disease,  judging  from  Chassaignoc's  statements. 

Sub-periotteal  tvppuration   of  a  chronic    character  not  unfre- 
quently  occurs  as  a  result  of  osteo-myelitis.     In  tin-  head 
it  produces  the  condition  of  the  scalp  which  is  well  known 
as  the  "puffy  tumor"  of  Pott.     Wh-i  v..  r  it  occurs  in  connection 
with  elitjf,  it  generally  denotes  that  a  corresponding  por- 

tion of  bone  is  dead  ;  and  thus  obtains  in  other  parts  of  the  body 
besides  the  bead. 

With  regard  to  apontaneout  aeparntiim  or  detachment  of  the 
•team  from  the  bone  as  a  consequence  of  osteo-myelitis,  we 
should  Btatfl  in  general  that,  according  to  our  experience,  it  never 
occurs,  or  is  but  slight  in  extent,  unless  the  underlying  bone  is  at 
the  same  time  necrosed.  Limited  detachment  of  this  membrane, 
however,   is    often   met  with    at  tl  of  stump-K"H<     in  am- 

putated limbs  and  at  the  seat  of  compound  fractures,  during  the 
stage  of  suppuration,  when  necrosis  is  not  present,  but  it  does  not 
seem  to  have  any  necessary  connection  with  osteo-myelitis.  In 
such  cases  the  periosteum  is  generally  much  thickened  and  red- 
dened at  the  place  of  detachment;  and  the  detachment  iticlf  ap- 
pears to  be  due  mainly  to  mechanical  injury  and  consecutive  in- 
flnmmation  of  this  membrane. 


With  regard  to  hotcning  of  the  periosteum  as  a  consequence  of 
osteo-myelitis,  upon  which  mucfa  stress  has  been  laid  by  ,  ,„m,u ,, 
some  writers,  we  should  also  state  that,  according  to  our  »,,U"""UI- 
experience,  a  moderate  degree  of  such  loosening  ptvttv  tn-ipipntly 
occurs.  In  such  cases  this  membrane  is  always  considerably  tume- 
fied and  reddened.  We  have,  however,  but  lett  with 
instances  where  the  loosening  was  so  great  that  the  periosteum 
became  stripped  from  the  bone  by  muscular  ft             on,  and  there- 
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fore  believe  that  the  occurrence  of  loosening  in  this  form  is  rather 
exceptional.  It  is  also  certain  that  suppurative  osteo-niye  litis  often 
runs  its  course  to  a  fatal  termination  with  but  little  or  no  disturb- 
ance of  the  periosteum  of  any  description. 


Vtmm  at 

thocft 
fit*. 


9.  Abacu»e*  in  the  soft  structure*  external  to  the  periosteum 
often  indirectly  occasioned  by  osteo-myelitis.  In 
chronic  forms  of  this  disease  such  collections  of  purulent 
matter  arc  affairs  of  frequent  occurrence,  mainly  on  account  of 
the  irritation  produced  by  necrosed  bone  and  its  exfoliation.  In- 
deed, in  the  progress  of  chronic  osteo-myelitis,  wc  sometime*  wit- 
ness a  number  of  such  purulent  collections  formed  in  quite  a  regu- 
lar succession. 

But  inflammation  of  the  medullary  tissue  may  also  occasira 
abscess  of  the  soft  parts  by  perforating  the  compact  wall  of  tho 
bone,  and  discharging  purulent  matter  through  the  hole  thus  made, 
into  the  inter-muscular  connective  tissue  when  the  bono  is  deep- 
seated,  or  into  the  subcutaneous  connective  tissue  when  superficial. 
This  is  precisely  what  happened  in  Professor  Gouley's  case 
V.),  in  Cliassaignac's  cuse  (No.  VII.),  in  Pott's  case  (No.  VIII.  . 
in  Key's  case  (No.  XXI.),  and  in  another  case  related  by  the  same 
writer,  which  we  have  elsewhere  referred  to.1  In  tho  cases  be- 
longing to  this  category,  the  swelling  generally  occurs  suddenly, 
and  has  usually  been  preceded,  for  some  time,  by  more  or  lest 
pain  in  the  bone,  accompanied  perhaps  with  fever,  both  of  which 
subside  on  the  appearance  of  the  tumefaction. 

In  the  next  case,  taken  from  Stanley,  an  account  is  given  of 
circumscribed  abscess  of  the  arm,  which  was  produced  in  the  wa; 
mentioned  above.  Other  instances  of  the  same  sort,  besides  those 
just  mentioned,  are  related  or  referred  to  in  this  work  ;  and  there 
is  reason  to  believe  that  this  complication  or  consequence  of  sup- 
purative inflammation  (abscess)  of  the  marrow  is  of  comparatively 
frequent  occurrence.  Indeed,  most  surgeons  who  have  seen  much 
practice,  will  probably  recollect  cases  of  this  nature  in  which 
abscesses  suddenly  and  unaccountably  appeared  in  the  extremities, 
when  their  attention  is  called  to  tho  subject. 

Cask  XXXVIFI.  Suppurative  Inflammation  {chronic)  of  the  Medul- 
lary 7\$tue  in  the  Shaft  of  the  Humerus  :  Spnritauroiu  Perforation  of  the 
Shaft,  and  Consecutive  Abtcees  in  Ou  Soft  Parte ;  an  Ulcerated  Channel 
through  the  Inferior   Epiphysis  permit*  the  Escape  of  Matter  from  the 

I  S«*  p.  271  of  thl»  ch»f>t«r. 
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Medullary  Tube  into  the  Elbow-joint ;  Dettrxtetive  ArihritU  ;  Amputa- 
tion.—  A  man  was  admitted  to  St  Bartholomew's  Hospital  for  a  swell- 
af  the  lira),  wlio  stated  Unit  forscvcrul  months  lie  bad  been  troubled 
with  pain  in  the  bone  of  hit  arm,  which  hod,  however,  recent!  \ 
on  the  appearance  of  the  swelling.  On  examining  him,  Mr.  Stanley 
found  an  abscess,  in  the  upper  third  and  inside  of  the  arm.  having  the 
size  of  an  English  walnut  Its  erst  was  to  loose  and  circumscribed  that 
it  appeared  to  be  wholly  subcutaneous.  Accordingly,  it  was  not  sup* 
posed  to  have  any  connection  with  the  bone,  and  the  real  nature  of  the 
disease  was  not  suspected.  But  after  tome  time,  destructive  inflam. 
mation  suddenly  aiiperveiied  in  the  elbow-joint  for  which  the  arm  was 
amputated  near  the  shoulder.  On  examining  the  humerus,  Mr.  Stanley 
found  its  medullary  tube  tilled  with  purulent  fluid  and  lymph,  and  the 
medullary  membrane  much  thickened.  Minute  ulcerated  boles  through 
the  parietes  of  the  bone  communicated  with  the  abscess  in  the  adja- 
cent soft  |mrti,  and  in  the  articular  end  there  was  an  ulcerated  channel 
through  which  the  matter  hud  escaped  from  the  medullary  tube  into  the 
elbow-joint.1  No  cause  is  assigned  for  the  osteomyelitis,  and  the  result 
of  the  amputation  is  not  stated. 

10.  Thrtmbom  frequently  3  occurs  as  a  complication  of  osteo- 
myelitis. Often  times  I  hi-  disease  seems  to  impr-'  i.]»hi  tin-  blood 
in  the  living  vessels,  especially  the  veins  of  the  affected  part,  a  re- 
markable tendency  to  coagulate,  or  to  form  large-sized  clots  in 
them,  while  the  patient  is  vet  alire.     These  coaimla  are 

1111  !•!!  i-i  f  rtoenibo.ui 

called   iAtw/k-i,  and   the   process  which  at  first  OC 

>.  and  subsequently  transforms  them  into  a  dirty-^  tluid 

substance  resembling  pus,  but  which,  on  microscopical  examination, 
is  found  to  be  not  pus,  is  called  ffaon&N 

In  Cases   III,  XV.,  XXIV.,  XXVI.  XXX..  XXXVI..  etc., 
the  veins,  which  returned  the    blnod   from   the   part  affected  with 
osteo-myeliti*,  were  found,  on  making  the  autopsy,  to  be  exten- 
sively obstructed,  some  of  them  won'  <<mi.lit.lv  KOf  osg- 
ulated  blood.     Not  unfrequently  this  blocki-d-up  eondi-   <.Mttpt  ^ 
of  the    veins   occasions  a  kind  of  bleeding  which  is  T^mmmit 
called    parenchymatous   hemorrhage,  and  which  is  often    ,kM" 
very  difficult  to  suppress.* 

I  flat  Suol*y  On  biium*  of  tk*  Bomtt,  p.  SS.     An.  ad..  IM9. 

*  Of  rift* -ana  ni«  at  taUonTtlllli  ralatad  In  thtt  rh»p«»r.  «*van  an  krxnra  to  hara 
a*4  ihmnboaii.  OUicr  Imubmi  al*«  ara  naaationad  In  other  paru  of  Utii  work.  t« 
ibaajtar  aa  Pair  nrfcjnu  !<>•!•  Haianrrfcag*  In  Jwtlon  Klnn,  #ir. 

Flragot  »l*o  ho»  nolUMwl  Hit  fait  thai  o»lR>-m**JllM  ta  ftaqbnuh?  *r->m;+nU>l  hv  tbrom- 
&eai»,  miiI  lhal  <■•  •mall  v*im  im  the  rlciait*  of  lb*  ramlalUri  ibum,  a*  wall  m  dm  mora 
rwKi'e  one*  oftke  ton  ttnwtw**. an  than  i«un<1  nedaSod  with  teteroo* tfcmnbi. 

•  V..1.  OSH  Ml,  ate.:  alao  tba  ehapur  on"  \'»rtatkyi»mm»  llatawrttuft,"  In  SaeOo-n 
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The  following  case  is  an  example  of  suppurafivo  osteo-mveuti*. 
complicated  with  parenchymatous  hemorrhage,  and  thrombosis  of 
the  popliteal  and  femoral  veins.  The  thrombus  was  diagnosticated 
during  life. 

Case  XXXIX-     Primary  Amputation  of  Right  Leg  at  Upper 
Suppurative    Osteo-myelitis   (acute)  :  PyarthrotU  of  the  Knee  ;  Death 
the   FoitrteenUi   Day  after   the    Operation,  with   Symptom*   of  Pyemia; 
TTirombotis  ;  had  Pnrfnchymntoim    Hemorrhage.  —  Private    J  a  met  HU, 
Co.  A,  32d    Mass.  Vols.,  aged  49,  was  admitted  to  the  Stanton  U. 
Army  General   Hospital  from  the  field,  May  18,  1864.      His  right 
hud  been  amputated  about  four  inches  below  the   knee-joint   to 
antcro-posterior  flap  method.  He  stated  that  the  operation  was  performed 
on  the  1 2th  for  gunshot  fracture  of  both  bones  of  the  leg  with  much  de- 
struction of  the  soft  parts,  inflicted  in  the   buttle  of  the  Wilderness  oo 
the  11th.     He  also  stated  that  he  was  in  good  health  at  the  time  of 
operation. 

May  20.  —  He  had  retention  of  urine.  The  stump  was  swelled  and 
painful.  It  also  had  sloughed  badly  up  to  where  the  bones  were  sawed 
off. 

May  22.  —  Thigh  also  now  swelled  and  painful;  skin  hot,  pulse  fiV 
qucnt  and  feeble,  tongue  dry  and  brown;  he  is  much  debilitated; 
also  diarrhcea  and  rigors. 

May  iS.  —  Parenchymatous  hemorrhage  occurred  from  the 
and  he  lost  about  six  ounces  of  blood  before  it  was  arrested.  He  a 
still  mine  debilitated.  lie  .sweats  profusely,  and  has  rigors  occurring  at 
irregular  periods.  His  skin  is  assuming  a  sallow  hue.  The  superficial 
veins  of  the  swollen  thigh  are  enlarged,  blue-colored,  and  unusually  da- 
mn t.  from  which  it  is  inferred,  in  connection  with  the  other  features  of 
the  case,  that  the  popliteal  and  femoral  veins  are  obstructed  by  throm- 
bus.     Ho  died  on  the  26th,  ttppareoilv  frotn  py.rtnia. 

Examination  of  the  limb  after  death  confirmed  the  diagnosis.  There 
was  thrombosis  of  the  popliteal  and  femoral  veins.  The  medullary 
tissue  of  the  principal  stump-bone  (tibia)  ww  inflamed  and  suppurat- 
ing. The  cancelli  of  the  spongy  structure  at  the  upper  end  or  bead  of 
the  tibia  contained  some  dirty-looking,  ill-conditioned  pus.  The  knee- 
joint  contained  about  four  ounces  of  fetid  pus.  The  internal  organs  or 
viscera  were  not  examined. 

11.  Pyamia  frequently  occurs  as  a  consequence  of  suppurative 

inflammation  of  the  medullary  tissue,  and  many  instances  thereof 

rjwnia.  iu  'mve  oJready  been  given  in  these  pages.1     By  the  term 

m-M>B«-        pyamia  is  here  mennt  that  form  of  tho  purulent  infection 

1  Of  the  fi fty-oDc  caws  of  ottoo-avnlitis  minted  in  Ihb  chapter,  pymaia  tupvrveowi  la 
eighteen,  all  of  which  ilied.  In  nearly  all  of  lhc*e  c*M».  the  tuppuntiug  marrow  ■rpin 
to  hav«  been  the  focal   from  which  Uw  puroltnl  infection  ppruofi.     FurthtnaoiT,  in 
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which  is  attended  with  the  following  symptom*  :   chilli  with  profuse 
sweats  occurring  at  irregular  intervals,  debility, 

vomiting,  diarrhoea,  a  yell- 
akin,  ik'liriinii,  and  a  peculiar! '.  -h   odor  Of  ihi  SMutl 
■Wat. 

Allusion  has  already  been  madr  to  fa  q] i 

exists  between  suppurative  ooteo-niveliti*  iM 

No  such  relationship  obtains  between  suppurative  mtliim-   ww"' 
nation  of  any  other  tissue  of  llM  Wools  bod|)   lixi  ibl  It 

bntBrtflmn,  ipeakin>;  ooiiij.itrHtix-'lv,  ill  i  . -  ■  1 1 ■ 

i  a  severe  form,  unless  it  has  followed  a  tiuiiiiiiiii'  lag) I  th. 

Osseous  tissue,  or  a  surgiral  operation    rendered    (MOMMfl 

lesion.    The  aatboc  oaimol  now  recoiled  thai  be  has  seen  in 
tary  p  mon  thaji  three  or  four  undoubted  ca 

entirely  unconnected  with  buBOc      It  I 

purulent  infection  fbUon  i  tnoouuio  Iwion  "i  bone  no 

K    I han  traumatic  lesions  of  all    the  other  strn.  :    |hj 

body  put  together. 

Now  tin's  question  immediately  presents  itself:  Why  in  it  tliat 
pyaemia  is  very  apt  to  follow  suppurative  iiillununV Ion  olfiuj 
the  ui'.inil.iy  tissue  of  the  femur,   fal  e.vunple,  uiid  iiliii>»t  never 

occurs  in  connection  with  suppurative  Infj  n  mbom  the 

muscles  of  the   thigh,  onteM  a   lesion   of  llif  osseous  tissue  i«  oImi 
it?     In  reply  to  this  question,  it  da*  be«n  iiiggwstod    Vtimtmttm 
it  a  patulous  condition  of  the   veins   in    the    on  son*  ^'* 
tissue  which  is  injured,  may  occasion  tho  difference.     It  '**-'/ 
is  believed  by  some  that  a  patulous  condition  o(  the**  veins  may 
facilitate  the  abaorptioa  of  lite  liquor  pttrii,  when  the  p.. 
bone  that  is  injured  is  bathed  in  pus,  and  thus  may  promote  th*  con- 
tamination of  the  system  at  large  with  a  purulent  infection.     But 
to  due  theory  two  important  objections  present  f  ess—Iras  :  1st,  tlte 
loondhnn  of  the  venous  mouths  on  the  injured  osseous  ser- 
is,  to  ear  the  least,  not  proven  ;  end.  2d,  in  teeny  cuss*  of  ssp- 
whew  pysaisi  oocvrs.  the  barad    osseous 
bed  in  pus.    W«  nwy  also  state  that,  in  very  many 
naked  bone  is,  for  a  let*  titne.  bathed  m  purulent 
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Again,  Dr.  Woodward  says,  "  So  far  as  my  personal  observa- 
Dr.  w«d.  tion  has  gone,  the  pyemic  phenomena  have  been  invari- 
»n»iiom.  ably '  connected  with  the  primary  occurrence  of  local 
mi  septic  processes."  2     He  abo   informs   us  that   he  mean* 

by  il  septic  processes  [occurring]  in  connection  with  the  local  Uf 
thoM  which  are  "gangrenous  or  phagedenic''  in  character.8     He 
gives  a  graphic  description  of  diffuse  spontaneous  (i.  e.  not  inflam- 
matory) gangrene  of  the  marrow.      He  then  says  :  — 

"  Hut  in  the  cases  which  prove  fatal  hy  inducing  pya-mia,  no  line  of 
demarcation,  no  barrier  of  inflammation,  limits  the  gangrenous  portion, 
and  the  veins  leading  from  the  affected  bone  are  usually  full  of  coagula, 
which  have  entered  into  a  form  of  putrefaction  quite  similar  to  that 
going  on  in  the  marrow.  The  ultimate  result  of  this  change  is  a  yel- 
lowish or  greenish-yellow  fetid  fluid,  in  which  the  microscope  recognize* 
nodiing  but  actively  moving  molecules,  with  bright  centres  and  dark 
borders.  I  have  once  or  twice  seen  the  veins  leading  from  the  flaps  of 
a  sloughing  stump  in  a  similar  condition  ;  but  in  most  of  the  cases  to 
which  my  attention  was  drawn,  the  veins  affected,  proceeded  directly 
from  the  diseased  bone  itself.  The  putrefactive  change  going  on  in  the 
marrow  is  transmitted  through  the  coagulated  blood  mass  in  the  veins  by 
actual  continuity."  * 

Now,  according  to  Dr.  Woodward's  explanation  of  the  origin  of 
pyaemia,  the  reason  why  lesions  of  the  marrow  are  mure  likely  to 
be  followed  by  pyuuniu  than  lesions  of  the  parts  external  to  the 
bone,  is  because  the  marrow  is  more  prone  to  be  affc 
diffusa  gangrene  than  the  parts  external  to  the  bono.  In  our 
judgment,  these  observations  of  Dr.  Woodward  possess  great  in- 
terest, and  value,  when  considered  with  some  limitations  which  have 
been  suggested  to  us  by  clinical  experience.  Chief  among  these 
oy«.iic.n.t»  limitations  are  the  following:  1.  This  explanation  of 
mn  Imoq.  tjlt,  origin  0f  pyjcmia  is  not  applicable  in  most  cases  of 
Ail  disorder  that  result  from  lesions  of  the  medullary  tissue,  be- 
cause, in  a  large  majority  of  such  instances,  no  gangrene  nor  phage- 
dena of  the  marrow  is  present.     For  example,  of  eighteen  cases  of 


i  In  fasBet  to  Dr.  Woodward,  the  following  *hontd  »l»o  be  *t*tedr  ■  I  do  net  UNI  to  lay 
thl*  down  a*  in  unchangeable  law."  he  My*.  "  My  observation*  bar*  not  been  »i  y«t 
•ufticiently  numerou*  lo  Bakt  BU  [*»iriv«  of  mom  than  thai  Uu>  i*  at  Iran  an  Important 
and  feaoSfBl    .<•  "i'  -I  MM 

t  S«i  Rrp.rt  M  &*  Ohwkm  and  FaDrttofy  of  Pyrmia,  by  J.  J.  Woodward.  M.  D.,  «««..  m 
JV.m»T*TwM  (tftAt  American  Mtftetl  Amxiaiion  for  MOT,  pf>.  19C,  197,  180. 

•  Pap*  1S8. 

«  P»««  1S7.     (Th*  italic*  hav«  bwa  IntrodarmL) 
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Bmia  produced  by  osteo-myelitis  and  resulting  fatally,  whi«  li 
related  in  this  chapter,  in  twelve,  or  exactly  two  thirds,  there 
wtt  no  gangrenous,  nor  phagedenic,  nor  ibmgbmg  condition  of 
the  diseased  medullary  tissue.  Moreover,  in  the  Mr  cases  where 
mortification  or  sloughing  of  the  marrow  was  found  at  the  autopsy, 
it  is  rendered  probable  by  the  clinical  history  that  in  at  least  several 
of  them  the  sphacelus  did  not  oceur  until  after  the  pysemic  inva- 
sion, and,  instead  of  being  the  cause,  it.  was  the  consequence  of 
such  invasion.  2.  Gangrene  of  the  marrow,  on  the  other  hand, 
may  be  found  at  the  autopsy  when  the  clinical  history  shows  con- 
clusively that  the  subject  did  not  have  pyuuuiu.  The  author  pub- 
lished such  a  case  in  the  H  American  Journal  of  the  Medical 
Sciences,"  for  April.  1865.'  Cose  No.  XXXII.  of  this  chapter, 
that  of  George  F.  Curtiss,  belongs  to  the  same  category.  It  was 
an  instance  of  diffuse  mephitic  or  spontaneous  gangrene  of  the 
marrow ;  but  in  neither  of  them  were  the  symptoms  manifested 
which  belong  to  pyamiia.  In  both  of  them  septaamia,  in  the  ordi- 
nary sense  of  the  term,  occurred ;  that  is,  such  sept;vmia  as  we 
meet  with  in  cases  of  consecutive  gangrene,  of  senile  gangrene,  of 
spreading  inflammatory  gangrene,  or  diffuse  gangrenous  cellulitis, 
and  of  hospital  gangrene,  —  cases  in  which  no  one  could  be  likely  to 
ascribe  the  great  depression  of  the  vital  powers  and  the  other  con- 
stitutional phenomena  to  pyaitniu.  In  Case  No.  XLII.  of  this 
chapter,  that  of  Ephraim  E.  Sterling,  there  was  also  extensive  gan- 
grene of  the  marrow,  and  death  without  the  occurrence  of  pyremia. 
From  these  clinical  facts  we  infer  that  Dr.  Woodward's  explana- 
tion of  the  origin  nf  pva-iiiia  is  not  the  true  one.  Nevertheless,  the 
observations  on  this  subject  which  Dr.  Woodward  has  recorded, 
possess  great  value,  1st,  because  they  show  the  way  in  which  the 
blood  in  general  circulation  becomes  contaminated  by  what  is 
ordinarily  called  the  septicemic  process,  together  with  some  of  the 
most  important  of  the  steps  of  that  process  ;  and,  2d,  because  they 
prove  that  absorption  of  putrefactive  matter  occurs  much  more 
readily  from  the  marrow  than  from  the  soft  structures  external  to 
the  bone. 

We  arc  now  for  the  first  time  prepared  to  offer  a  rational  ex- 
planation of  the  fact  that  pyromia  is  produced  by  abscess  ■ni#,athort 
of  the  marrow  much  more  frequently  than  by  abscess  of  °>mT- 
the  muscular  or  connective  tissue.  While  we  deny  that  pyemia 
is  a  disorder  synonymous  with  septa-niia  in  the  full  or  philosophical 
sense  of  the  term,  for  reasons  which  have  just  been  stated,  we 

i  Page*  *)0,  301. 
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have  no  doubt  that  it  is  a  variety  of  soptsemia,  or  that  the  pyemic 
poison  is  septic  in  its  nature  and  origin.1    The  term  septwmia,  | 
erly  (.■mbruces  several  varieties  of  blood-poisoning  which 

:uv  clinically  distinct  from  pyannia;  for  example,  those  which 
suit  from  gangrene  produced  by  wounds  of   blood-vessels.*  from 
senile  gangrene,  from  spreading  inflammatory  gangrene,  from  hos- 
pital gangrene,  and  from  dissection  wounds.     The  term 
pyemia  represents  a  species  of  the  gonus  soptsemia ;  and  as 
the  putremctSve  matters  which  induce  sepbemia  are  absorbed 
the  marrow  more  readily  than  from  other  structures,  so  the  i 
poison  which  induces  pyemia  is  absorbed  more  readily  from  abscess 
of  the  marrow  than  from  abscess  of  other  tissues.    That  the  absorb- 
ing power  of  the  marrow  is  much  greater  than  that  of  many  other 
structures,  is  shown  by  some  of  Ollier's  i  nts  ;  for  exan 

tin-  injection  of  ban  drops  of  a  concentre  ti<  I 

potassium  into  the  marrow  has  produced  death  in  rabbits  in  from  ten 
to  twenty  seconds,  the  rapidity  being  proportionate  to  the  proximity 
of  the  place  of  injection  to  the  trunk.     The  same  amount  of  this 
liquid  injected  into  the  liTer,  the  lung,  or  the  peritoneal  cavity,  did 
not  produce  fatal  results.3     Wc  Buy,  tlun,  that  pyemia  i< 
by  abscess  of  the  marrow  much  more  frequently  thnn  hv  abscess  of 
other  parts,  because  the  pyemic  poison  is  absorbed  from  the  marrow 
much  more  readily  than  from  other  structures.      It  is  also  prol. 
that  the  matter  of  marrow  abscesses  is  more  liable  to  undergo 
septic  transformation  which  induces  pyramid,  than  the  matter  con- 
tained  in   other   abscesses.     We  found    this  opinion  upon  a  state- 
ment made  by  Virchow,  corroborated  by  others,  and  attested   by 
ourselves,  that  there  is  nu  tissue  in  the  body  which  is  more  disposed 
to  undergo  purulent  transformation  than  the  marrow. 

The  next  two  cases  are  examples  of  suppurative  oeteo-myelitis 
which  proved  fatal  by  inducing  pyamiia.     An  ;  _r  feature 

which  belongs  to  both  of  them,  is  that  secondary  or  visceral  abscesses 
did  not  occur.    Both  of  them  were  met  with  in  the  author's  pra< 

Case  XL  Suppurativa  Osteo-mgtiiti*  /Mowing  Secondary  Amputa- 
tion of  the  Tliitjh  for  Gunshot  Fracture  of  both  lionet  of  lis  />//;  DtaOt 
from  Pjprtuia  Fifteen  Dugs  after  the  Operation  ;  /nternitl  Organ*  lirttltlig. 
— George  W.  TSllapaugh,  Corporal,  Co.  B,  151st  New  York  Vols.,  aged 

•  S«  <hap!or  un  I'y«nii« 

*  8M  ch»pl w  on  CYiM«cutiv«  O«t>io*n*  in  S*clioa  FlrM. 

■  8w<  Tviti  Etftrlmmtal  n  Clinigu*  Jt  it  JUgtmmii/m  Jet   Ot,  fir.,  par  U.  < ' 
Peri*,  IStT.CbipUr  Sweod;  alao  Amtritm  Journal   Me/Heal  Seitncti,  .lanaary.   1*88.  p. 
J  IS. 
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23,  was  admitted  into  the  Stanton  U.  S.  Army  General  Hospital,  June 
4,  1861,  on  account  of  gunshot  .ujurics  of  the  right  Iftg  received  near 
Meclianicsville.  Va..  May  81.  On  -mmtniBg  him.  the  leg  was  found  to 
be  much  swelled,  its  muscular  tissue  extensively  infiltrated  with  pus,  and 
both  bones  fractured  and  very  much  comminuted.  He  was  somewhat 
debilitated,  but,  upon  the  whole,  his  constitutional  state  might  be  con- 
sidered us  ■  fair." 

June  v.. —  Sulphuric  ether  having  been  administered  as  anesthetic, 
his  thigh  was  mip-.it.tted  at  the  junction  of  its  middle  and  lower  thirds, 
by  the  circular  method.     He  bore  the  operation  well. 

W  ith  a  view  to  support  his  strength,  he  was  directed  to  have  strong 
nutrients,  tonics,  such  as  quinine  and  iron,  and  alcoholic  stimulants, 

June  14. —  He  had  diarrhoea,  with  vomiting. 

June  16. —  He  took  pyarmic  chills. 

June  21.  —  He  died  of  pyaemia. 

Autoptt).  —  On  splitting  the  stump-bone  lengthwise  with  a  saw,  its 
medullary  tissue  was  found  to  be  inflamed,  thickened,  and  condensed 
It  also  contained  about  half  a  dozen  small,  isolated  abscesses. 

The  internal  organs  (viscera)  were  healthy. 

Cask:  XLI.  Suppurative  Ofieo-mpelitit  (iirule)  fiJlmcing  Secondary 
Amputation  of  Left  Thigh,  for  Gunshot  Fracture  of  Femur  ;  Death  pro- 
duct.fi  by  Pytemia  Sis.  Days  lifter  the  Operation :  no  Visceral  AUcett*x. 
—  Ernest  F.mhterliunil.  Private.  Co.  H,  S7th  Wisconsin  Vols.,  aged  154, 
was  admitted  into  the  Shmtnn  U.  S.  Amu-  Ceneral  Hospital,  July  !. 
1664)  for  gunshot  fracture  of  tin*  left  femur,  in  middle  third.  He 
stated  that  he  had  been  wounded  in  battle,  near  Petersburg.  Va.,  June 
17.  On  examining  him,  it  was  found  that  a  musket-ball  had  penetrated 
the  'I'i-'li   <»i<   thfl   outer  side,  aud  after  fracturing  tli  •. iih  much 

comminution,  lodged.  The  wound  was  then  (July  1)  suppurating  freely. 
The  limb  was  much  swelled  and  inflamed.  There  was  also  synovitis  of 
the  knee-joint.  The  bone  was  much  comminuted,  the  fragments  dis- 
placed, and  a  Dumber  of  then  were  also  detached.  A  large  abscess 
had  formed  about  the  scat  of  fracture.  He  had  some  irritative  fever, 
and  complained  a  good  deal  of  puiu  in  the  knee-joint;  tongue  clean, 
and  appetite  moderate :  general  condition,  upon  the  whole,  fair.  On 
the  3d  day  of  July,  the  limb  was  amputated,  by  the  circular  method,  at 
unction  of  the  upper  and  middle  thirds  of  the  thigh ;  anaesthetic 
sulphuric  ether.  The  bullet,  which  was  conical  in  shape,  was  found 
in  the  abscess  ut  the  place  of  fracture,  having  been  split  into  two 
pieces  by  the  osseous  tissue.  The  force  of  the  projectile,  it  is  obvious, 
was  mostly  spent  before  striking  the  bone.  He  was  put  upon  the  use  of 
nutrients,  tonics,  and  alcoholic  stimulants.  Opium,  in  full  doses,  was 
also  administered. 

July  6.  —  He  got  a  heavy  chill,  and  complained  a  good  deal  of  yi\>- 
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the  stump  ;  prescribed  quiniai  sulph.  gr*.  x.  ter  in  die  ;  other  remedisl 
measures  to  be  continued  uni'liangi-d  :  he  required  opiates  in  full  dotes. 

On  the  6th.  7th.  and  8th,  he  hud  dMDl  nl  Irregular  intervals,  with 
fever  und  sweats  j  his  skin  assumed  a  yellowish  hue;  the  lymphatic  gland* 
of  his  groin  became  swelled  and  painful.  The  stump-pain  also  cos* 
tinned.  There  was  no  effort  on  the  part  of  the  reparative  process  M 
heal  the  stump.    The  discharge  from  it  was  thin  and  serous  till  the  end. 

He  failed  fast    On  the  night  of  the  ftlh  he  had  convulsive  movements. 

He  died  July  9,  of  pyaemia. 

Autopty.  —  The  medullary  tissue  of  the  stump-bone  was  found  to  be 
inflamed  and  suppurating.  Each  lung  contained  obsolete  tubercles  at 
its  apex,  but  presented  no  other  abnormity.  The  liver  was  much  en- 
larged and  fatty.  The  other  viscera  were  normal.  No  secondary  ab- 
scesses were  found. 

Comments.  —  The  swollen  and  painful  oonditiofi  of  the  hrnmb 

glands  of  tin-  groin  in  this  case  denotes  that  the  glandular  system 
was  becoming  implicated  in  the  morbid  process,  and  that  a  /-cww<y- 
tolir  condition  was  about  t«i  supervene.  Thtt  peculiar  morbid  state 
is  a  matter  of  considerable  importance,  especially  in  oonneolioo 
with  pyii'inia,  since  it  is  one  of  the  pathological  conditions  which 
not  unticqiit'iith'  renders  considerable  assistance  in  making  up  the 
tout-entcmble  of  that  disease. 

By  the  term  leueocytotis,  from  which  the  word  Icucoevto' 
DtOniHnnnf  derived,  is  meant  a  morbid  condition  of  the  blood,  acom- 
unwju»i«.  paujyj  jjy  a„  increased  proportion  of  the  colorless  corpus- 
cles, which  appears  to  depend  upon  an  affection  of  the*  lymphatic 
glands.  It  is  a  state  of  anaemia,  wherein  the  white  globules  u 
great  excess,  and  appears  to  be  produced  by  excitation  of  I  In- 
lymphatic  glamliil  in.1 

12. 


Lanka<iii.l>. 


Leukeemia  sometimes  complicates  the  progress  of  osteo> 
myelitis.  This  term  has  been  introduced  by  Virchow  to 
represent  a  morbid  condition  of  the  blood  in  which  there 
is  n  positive  diminution  in  the  number  of  red  corpuscles,  and  a 
positive  increase  in  the  number  of  colorless  ones,  depending  appa- 
rently upon  organic  disease  of  the  spleen.     He  states  that,  — 

"  Whilst  in  ordinary  blood  we  can  seldom  count  more  than  one  color- 
less corpuscle  to  about  three  hundred  colored  ones,  there  are  cases  of 
lcukicmia  in  which  the  increase  of  the  colorless  ones  reaches  such  a 
height,  that  to  every  three  red  corpuscles  there  is  one  colorless  one,  or 
even  two,  or  in  which,  indeed,  the  greater  numbers  are  in  favor  of  the 
colorless  corpuscles." 

•  Vld«  Vircliow'i  Ucturtt  OB  Ctllular  PatAolcgy,  p.  901,  etc 
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"  Now,  upon  investigating  whence  this  curious  change  in  the  Mood 
takes  its  origin,  wc  find,  in  the  great  majority  of  cases,  thai  il  it   P)^n_Tf 
a  certain,  definite  organ  which  presents  itself  over  and  over  •••■■• 
again  with    convincing  constancy  ns  the  one  essentially  disenaed,  —an 
organ  which  frequently,  even  at  the  outset  of  the  malady,  forma  the  chief 
object  of  the  complaints  and  distress  of  the  patients,  namely,  the  tjAeen." 

■  In  the  histories  of  all  the  known  cases  of  leukxmia.  we  only  Bl 
once  a»  yet  recorded,  that  ihe  patient,  after  he  had  been  for  some  time  the 
subject  of  medical  treatment,  left  the  hospital  conaklerahly  improved  in 
health.     In  all  the  other  cases  the  result  was  death.'' 1 

This  disease  U  obviously  one  of  great  importance,  and  challenge* 
the  attention  of  all  who  are  interested  in  thfl  poy 1  of  medical 
science. 


The  following  case  present*  an  excellent  example  of  leukajmia 
occurring  as  a  complication  of  ostco-rayelitis. 

Cask  XLII.  Primary  Amputation  of  Right  Ttrighfor  Gunshot  Frac- 
ture of  both  Bants  of  Ixg  ;  Lcukttmiu  ;  Anasarca  ;  Death  from  what  teat 
tuppoted  to  be  Pyemic  Pneumonia  Ninety-five  Dayt  after  the  Wound  vat 
in/Jiriffl  ;  Gangrenous  Mamnc :  no  Thrombosis  ;  Spleen  hypertrojthirJ 
and  indurated;  Diagnosis  of  Pycemia  erroneous.  —  Corporal  Ephl 
K.  Sterling.  Co.  E.  143d  Penn.  Vols,  aged  32,  was  admitted  to  the 
Stanton  C.  S.  Army  General  Hospital,  May  13, 1864.  for  a  recent  am- 
putation of  the  right  thigh  at  the  lower  third.  He  »aid  that  be  red 
a  gunshot  wound  of  the  leg  in  the  upper  third  with  comniinnt.il  fr.<rtitre 
of  both  the  tibia  and  fibula.  May  9,  in  the  battle  of  the  Wil  demean,  and 
that  the  thigh  was  amputated  the  next  day.  on  the  field.  He  also  said 
that  he  was  in  good  condition  at  the  time  of  the  operation,  excepting 
that  the  wound  was  very  painful. 

On  examining  him.  il  was  (bund  that  the  limb  had  been  amputated  by 
the  Sap  method  at  the  lower  third  of  the  thigh,  as  stated  above  The 
particulars  of  the  operation  were  unknown. 

May  14-  —  He  has  some  diarrhoea. 

May  16.  —  Is  better  and  doing  well ;  the  cold-water  dressing  to  be 
applied  to  the  stamp. 

May  27.  —  He  had  secondary  hemorrhage  from  the  stump  to  the  ex- 
tent of  about  six  ounces ;  opened  the  stump,  and  applied  a  ligature  to  a 
■■all  vessel  which  was  bleeding. 

Jus*  SO.  _  He  was  doing  well  Bos  subsequent  to  this  date  the 
patient  gradually  became  pale  and  anemic :  his  countenance  assumed  a 
dirty,  waxy  ho* :  his  appetite  and  strength  Called ;  the  stump  and  the 
whole  of  the  uamotilated  lower  extremity,  together  with  the  scrotals, 

i  Ti*.  ViMkew,  «*.  -t,  ft-  Wl  »  «ss. 
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became  edematous}  dropsical  eflbrioli  ooflected  i"  life  cavities  of  th« 
abdomen,  pleurse,  ond  pericardium  ;  a  large  abscess  formed  in  the  mus- 
cular tissue  of  the  stump,  which,  on  being  opened  and  its  contents  evac- 
uated, did  not  close,  and  the  dropsical  effusion  into  the  areolar  tis- 
the  stump  flowed  freely  from  it  as  long  ok  he  lived.  He  also  had  pain 
in  the  stump. 

August  10.  —  lie  complained  of  pain  in  his  right  side,  had  some  cough 
with  difficult  breathing,  and  expectorated  viscid  sputa.  Mucous  rales 
and  bronchial  respiration  wen:  heard  posteriorly  over  the  lower  lobe  of 
the  right  lung.  He  did  not  improve,  but  gradually  sank,  nnd  died 
August  12.  of  what  was  then  supposed  to  be  secondary  or  pvaemic 
pneumonia. 

Aitiopiy  eighteen  hours  after  death.  Areolar  tissue  of  lower  extremi- 
ties (edematous;  no  rigor  mortis;  skin  had  a  pale  clay  color.  Thorax: 
each  pleural  cavity  contained  about  n  pint  of  pole  limpid  serum;  the 
lower  lobe  of  right  lung  was  in  the  second  stage  of  pneumonia  (h 
tired  red)  ;  left  lung  (edematous,  hut  otherwise  healthy;  the  bag  of  the 
pericardium  contained  about  four  ounces  of  pale  straw-colored  serum; 
the  muscular  tissue  of  the  heart  was  a  pale  fawn  color,  flabby  and  soft- 
ened, but  presented  no  other  abnormity.  Abdomen :  its  cavity  contained 
about  a  quart  of  pale  straw-colored  serum  ;  the  liver  was  enlarged,  pale- 
bun* in  color  (fatty),  and  softened  in  texture;  the  gall-bladder  contained 
about  two  ounces  of  bile  of  a  light-brown  color ;  the  spleen  was  en- 
larged, hunter  than  natural  (indurated),  of  a  light  brick  color,  and,  upon 
section,  its  trabecular  were  unusually  prominent;  the  kidneys  were  pale 
and  exsanguinated,  but  otherwise  presented  no  abnormal  appearance  to 
the  eye.  Stump:  from  sloughing  of  the  flaps  the  stump-bone  had  pro- 
truded about  an  inch  ;  this  portion  was  necrosed,  and  about  to  separate; 
on  cutting  the  stump  open,  it  was  found  that  a  deposit  of  new  bone  from 
the  periosteum  extended  upwards  a  distance  of  about  three  inches,  that 
it  formed  a  tube  (involucrum),  uml  wo  w  hed  to  the  u 

osseous  tissue  (old)  ;  that  the  stump-bone  was  completely  denuded  to  the 
same  height  (three  inches),  and  necrosed  to  the  same  extent ;  on  saw- 
ing the  stump-hem-  opw  lengthwUe,  the  marrow  was  found  to  be  gan- 
grenous all  the  way  up  to  the  lame  height  aliove  the  end  of  the  son 
suesconstitutmg  the  stump  (three  inches) :  it  exhibited  a  dai  I.  y  Hellish 
green  color,  interspersed  here  and  there  with  a  small  patch  of  yellow 
marrow,  whose  transformation  had  not  been  completed  when  the  morti- 
■n  occurred  ;  it  also  had  a  gangrenous  odor  -,  in  oil  about  four  inches 
of  the  stump-bone  were  necrosed,  consisting  of  two  sections :  the 
section  embraced  the  portion  that  protruded,  and  was  about  our  inch 
long ;  the  second  section  embraced  the  portion  that  did  not  protrude. 
und  was  about  three  inches  long ;  the  first  section  was  about  to  separate 
Su  second ;  the  marrow  was  gangrenous  as  high  upas  the  necrosis 
extended.     The  veins  did  not  contain  any  thrombi. 
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His  urine  at  no  time  contained  albumen.  It  was  tested  frequently 
to  ascertain  this  fact,  on  account  of  the  dropsical  symptoms,  but  always 
with  the  same  result,  tiumoK,  no  albumen  was  found. 

No  other  tissue  of  the  body  was  gangrenous  besides  the  portion  of 
the  marrow  above  mentioned. 

Comment*.  —  The  clinical  history  of  this  case,  together  with  the 
autopsy,  showed  conclusively  that  this  patient  did  not  die  of  pysemia 
nur  pyemic  pneumonia. 

The  anasarca  appears  to  have  been  produced  by  'In-  peculiar 
condition  of  his  blood,  which  was  deficient  in  the  red  corpuscles, 
ami  contained  the  colorless  corpuscles  En  excess. 

On   Baking  the  autop>v,   the   splcm  was  found  to  lie   hypcrtro- 
phied,  indurated,  and    possessed  of  an  unnatural  color.   spWohj- 
It  was  obviously  the  subject  of  organic  disease,  and  this  •»*. 
circumstance  tends  to  support  the  views  which  Virchow  has  enun- 
ciated concerning  the  origin  of  lcukiemta. 

13.  Like  other  inflnmmntory  disorders  of  a  severe  character, 
osteo-myelitis  often  proves  fatal  by  inducing  extreme  ezhauttion. 

The  next  two  cases  are  instances  wherein  this  disease  had  such 
an  unfortunate  termination.     Both  of  them   occurred   in    o«thfrom 
the  author's  practice  at  Stanton  Hospital.     We  in 
remark  that   of  thirty  fatal  cases  of  osteo-myelitis,  six,  that  is, 
twenty  per  cent.,  died  in  this  way. 

Case  XI.!  II.       8  Amputation    of  Lrfi    Thigh  for  Gunthot 

Wound  of  Left  Knee-joint ;  Death  by  Exhaustion  on  the  Fourth  Day  afler 
the  Operation  ;  Red  Inflamed  Marrow  revealed  at  the  Aulopiy. —  Private 
Joseph  R.  Hutching*,  Co.  G,  Ml  V-  V  Heavy  Artillery,  admitted  to  the 
Stanton  U.  S.  Army  General  Hospital.  June  4. 1864.  from  the  field,  stated 
that  he  was  ira  obi,  and  that  he  had  been  wounded  by  a  minie  ball 

at  Old  Church.  Va..  May  80.  On  examination,  it  was  found  that  a  conical 
musket- ball  had  penetrated  the  front  of  the  left  knee-joint,  and.  paw- 
ing upwards  and  backwards,  had  broken  the  internal  condyle  of  the 
femur  into  many  fragments.  It  finally  escaped  behind  five  or  six  inches 
above  the  articulation.  The  knee  was  much  swelled,  tender,  and  pain- 
Trie  thigh  also  was  much  swelled  and  hot  up  to  the  groin.  The 
leg  likewise  was  swelled.  A  ilirlt-colored  pus  flowed  out  from  the 
wound.  On  the  next  day,  JttM  •"».  the  thigh  was  amputated  by  the  cir- 
cular method,  high  up  in  the  upper  third.  The  part*  were  nideraatous 
at  die  place  of  operation  (inflammatory  oedema).  The  anaesthetic  em- 
ployed was  sulphuric  ether.  The  operation  was  attended  with  the  loss 
of  a  considerable  quantity  of  blood.     The  hemorrhage  was  parenchym 
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:iimis.  and  issued  from  die  swollen  and  inflamed  tissues  of  the  thigh. 
At  the  time  of  operation  his  general  condition  was  wit  favorable.  He 
had  severe  irritative  fever;  countenance  flushed,  skin  hot,  pulse  frequent 
and  irritable  ;  and  he  COmphftfd  of  feeling  weak.  The  shock  attendiag 
the  operation  was  very  great,  and  reaction  was  established  with  verj 
much  difficulty,  and  required  for  its  accomplishment  the  administration 
of  whiskey  ad.  lib.,  and  of  tinct.  eapsici,  the  prolonged  use  of  the  vapor 
of  ammonia,  the  application  of  sinapisms  to  the  epigastrium,  wrist*,  etc, 
and  bottles  of  warm  water  to  the  armpits,  sides,  etc.  The  slump  was 
left  open. 

June  7.  —  His  condition  is  feeble  ;  the  skin-flaps  are  sloughing ;  prog- 
nosis very  had. 

June  8.  —  The  sloughing  of  the  skin-flap  continues  to  extend,  and  be 
is  obviously  failing  in  spite  of  all  that  we  can  do  for  him. 

lie  died  on  the  night  of  June  9  and  10,  at  12  o'clock,  of  exhaustion. 
He  had  obstinate  vomiting  on  the  Inst  day  of  his  life. 

Autopsy.  —  The  stump-bone  was  denuded  of  periosteum  about  its  lower 
or  sawn  extremity.  On  dividing  the  stump-bone  longitudinally  with  a 
saw,  and  cleaning  the  bone-dust  off  from  the  surfaces  of  the  section,  the 
marrow  was  found  to  be  much  more  vascular  than  natural  throughout 
the  In  me  It  had  u  bright-red  color,  instead  of  the  yellow  hue  which  it 
normal  in  the  femur  during  the  adult  period  of  life.  Its  consistence 
also  was  decidedly  increased  above  the  natural  standard,  and  it  could 
not  be  washed  away  with  a  smart  stream  of  water.  The  marrow  wis 
carnified. 

Comments.  —  In  this  case  other  causes  besides  inflammation  of 
the  marrow  assisted  in  producing  the  fatal  termination  br 
exhaustion,  and  prominent  among  them  was  the  shock  of 
operation.  The  sloughing  of  the  flaps  appeared  to  be  due  to 
diminished  vitality,  and  no  doubt  aided  in  exhausting  the  patient 
by  inducing  scptamiia,  at  least  to  some  extent. 

Case  XLFV.  Chronic  Osteo-myelitis  follotoing  Gunshot  Fracture  of 
Femur  ;  Death  from  Exhaustion  almost  Six  Months  after  the  Injury  was 
inflicted.  —  John  Pool,  Private.  Co.  H.  119th  Penn.  Vols.,  aged  23.  hair 
and  complexion  light,  was  admitted  into  the  Stanton  l'.  S.  Army  General 
Hospital.  Nov.  9th,  18(18,  from  the  front,  on  account  of  a  gunshot  fracture 
of  the  left  thigh  in  its  middle  third,  inflicted  in  battle  at  Rappahannock 
Station,  two  days  previously  (Nov.  7).  The  bullet  penetrated  the  upper 
aud  outer  part  of  the  thigh.  In  the  popliteal  spuce  there  were  two  holes 
in  the  integument,  both  of  which  appeared  to  be  orifices  of  exit.  It 
seemed  that  the  bullet  struck  the  femur,  fractured  it  with  comminution, 
and  was  Ksclf  split,  by  contact  with  the  bone,  into  at  least  two  pieces, 
both  of  which  afterwards  escaped  through  separate  openings  in  the 
skin. 
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A  moderate  synovitis  of  Ihc  knee-joint  occurred.  The  treatment 
adopted  nu  as  follows:  The  wounded  limb  wan  propped  up  by  long 
sand-bag*,  one  placed  on  either  side  of  it ;  extension  was  effected  through 
the  agency  of  a  weight  attached  to  the  leg  by  means  of  two  long  strips  of 
adhesive  plaster,  with  which  it  was  connected  by  a  piece  of  rope  oi 
ficicnt  length  to  allow  its  suspension  beyond  the  foot  of  the  bed.  The 
tee-dressing  was  applied  to  the  knee  and  to  the  wounded  thigh. 

Jan.  24,  18fit —  He  is  slowly  failing:  bag  profuse  night  swear 
emaciating,  and  growing  pale  and  weak;  his  pulse  ranges  from  110  to 
120.  The  thigh  is  a  good  deal  swelled.  It  contains  abscesses  situated 
both  above  and  below  the  place  of  fracture,  and  a  sort  of  badly  elabo- 
rated pu*  issue*  from  the  orifice  of  entrance  and  one  of  the  orifie  of 
exit  A  considerable  degree  of  consolidation  of  the  fracture  has  oc- 
curred by  means  of  provisional  callus.  The  synovial  effusion  has  disap- 
peared. On  exploring  the  wound  with  the  probe  devised  by  Nclatou  lor 
the  purpose  of  ascertaining  whether  a  portion  of  tin-  bullet  did  not  re- 
main tinextractcd.  a  number  of  detached  fragments  of  bone  were  found 
lying  loose  at  the  place  of  fracture.  It  was  resolved  to  extract  them 
without  delay.  The  patient  being  etherized,  and  placed  upon  his  right 
side  in  bed,  an  incision  about  four  inches  long  was  made  in  the  back 
part  of  his  thigh,  down  to  the  femur,  at  the  place  of  fracture,  and  six 
detached  fragments  of  bone,  each  of  which  had  a  considerable  size,  were 
taken  out.  The  largest  piece  was  about  two  inches  in  length,  by  three- 
fourths  of  an  inch  in  breadth.     No  lead  was  found. 

I  !.;•  reacted  promptly  after  the  operation.  The  thigh  was  emphysema- 
tous, and  the  patient's  general  condition  feeble  and  precarious  lor  the 
next  two  days.     Subsequently,  however,  lie  improTcd  rapidly. 

i'th.  15. — Pulse  80,  and  general  condition  fine.  A  few  days  after- 
wards he  began  to  decline  again. 

Ftbrvary  24. —  Enlarged  the  wound  of  operation,  and  extricated  two 
more  fragments  of  detached  bone.  After  this  he  appeared  to  be  better 
for  a  time,  but  the  improvement  was  not  permanent 

April  IS.  —  He   is  now  emaciated,  pale,  and  feeble;  pulse  frequent 
and  weak  :  tongue  red  and  inclined  to  be  dry:  appetite  capricious  ;  and 
he  is  subject  to  attacks  of  diarrhoea.     The  whole  limb  is  now  greatly 
swelled  all  the  way  up  to  the  hip:  a  slough  has  formed  on  the  instep: 
there  is  a  profuse  discharge  of  thin,  flaky  pus  from  the  wound  of  opera- 
tion in  back  part  of  thigh  \  the  knee-joint  i*  distended  with  effusion,  and 
the  patella  floats  some  distance  above  the  condyles  of  the  femur  ;  he  is 
ding,  and  there  is  now  no  hope  of  saving  his  life  without  an- 
ion.    Accordingly  he  was  placed  under  the  full  influence  of  sul- 
i   ether,  an   assistant  compressed   the  femoral   artery  against  the 
OS  pubis,  nod  the  operation  of  amputation  was  performed  by  the  author, 
in  the  upper  third  of  the  thigh,  by  the  double-flap  method.     The  femur 
was  sawn  across  about  one  and  one  half  inches  below  the  trochanter 
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minor.     The  soil  parts  of  the  thigh  were  so  much  diseased  «  not  to 
admit  the  performance  of  the  operation  at  any  point  below. 

Hut  little  blood  was  lost  by  the  operation.  There  was,  however, « 
good  deal  of  shock,  but  he  reacted  promptly  afterwards.  Ho  was  put 
upon  the  use  of  nutrients,  alcoholic  stimulants  (spiritus  rini  Gallici)  p. 
r.  nM  and  opiates.  He  had  had  a  good  deal  of  pain  in  the  thigh  for  a 
long  time  before  the  amputation. 

In  a  short  time  the  stump  became  sloughy  ;  he  gradually  failed  in 
strength,  and  died  of  exhaustion  <i.  <•.,  worn  out)  April  26,  six  months, 
less  eleven  days,  after  the  wound  was  inflicted. 

Examination  of  Amputated  Member. —  Extensive  burrowing  of  put 
among  the  muscles  of  thigh  ;  numerous  small  pieces  and  scales  of  the 
bullet  were  found  sticking  in  the  muscles  about  seat  of  fracture ;  the 
ends  of  the  broken  femur  arc  not  in  apposition,  but  separated  from 
each  other  by  the  space  which  bad  formerly  been  occupied  by  the  frag- 
ments uf  Imtic  extracted  by  «i[m- ratiiui.  Pretty  firm  union  had.  however, 
taken  place  by  mean*  of  a  bridge  of  new  bone  which  arched  over  the 
chasm  in  front.  On  splitting  the  femur  open  with  a  saw,  the  marrow 
generally  was  found  tn  present  a  coppery-red  color,  along  with  copious 
deposits  of  new  reddish-colored  osseous  tissue  in  it  (endostosK)  for  a 
considerable  distance  above  the  fracture.  In  the  marrow  below  the  frac- 
ture there  was  a  large-sized  chocolate-colored  spot  which  had  obviouslr 
been  produced  by  an  old  extravasation  of  blood.  The  substance  of  the 
marrow  was  decidedly  firmer  and  tougher  than  normal,  throughout  the 
•pi .  imen.  The  extravasation  of  blood  just  mentioned  was  not  in  the 
form  of  a  large  clot,  but  it  appeared  to  consist  of  an  infiltration  of  the 
medullary  tissue  with  blood  (ecchymosis  inflammatory).  This  extrava- 
sation of  blood  was  probnbly  apoplectic  In  character,  and  occasioned  by 
an  intense  hypencmia.  There  was  a  considerable  deposit  of  new  os- 
seous tissue  lying  between  the  periosteum  and  the  bone.  The  perios- 
teum itself  was  thicker  and  redder  than  natural  in  that  locality  (in- 
flamed), and  from  it  these  lamina?  of  new  osseous  tissue  had  been 
developed. 

The  bridge  of  new  bone,  by  which  the  two  fragments  of  the  broken 
femur  were  connected  together,  had  been  formed  by  the  con- 
nective tissue.  This  fact  affords  a  useful  commentary  upon 
the  method  which  nature  not  (infrequently  employs  to  unite  fractures 
and  to  repair  other  damages  sustained  by  bone. 

Comment*. —  In  this  case  new  osseous  tissue  was  produced 
direct  transformation  of  the  inflamed  marrow,  by  excitation  of  the 
osteogonetie  layer  of  the  periosteum,  and  by  coincident  excitation 
of  the  connective?  tissue.  Thus  we  have  presented  to  us  three  dis- 
tinct methods  by  which  pathological  osteogenesis  k  effected.    Thus, 

a«i«ui»<.r      again,  we  have  shown   to  us  the  three  principal  ways  in 
trwtattA  ,.,,  •  i,  m 

bona.  which  the  repair  of  a  fractured  bone  takes  place.     There 
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no  mysterious  organiratiorj  of  a  previously  exuded  juice,  no  de- 
velopment of  blastema  or  exudation  corpuscles,  M  transformation 
of  blood-clots  or  of  supposititious  lymph.      Then-  b  M  90*  process 
into  action  ;  nothing  but  a  trauma'  »f  the  or- 

dinary bone-producing  function*  of  the   marrow,  ths  periosteum, 
the  bone  itself,  and  the  connective  tisue.     (Oilier. 'I 

Concerning    the    terminations    and  consequence*  of  mcdullitis, 
Pirogoff  says,  «  According  to  tho  invrstigati'  SBBUnOi  M 

myelitis  subsides  into  a  condition  characterised  by  an  exuberant 
growth  of  tho   connective  substance,  elmlkv  fopaajd   ">    Ift 
nnrrowing  of  the  medullary  cnnal,  and  ostoophytie  fontimmtitm  of 
(sclerosis),  more  frequently  than  it  tcrminutc*  in  nirotw. 
But  I  have    never    seen   any   other    termin  i  «i*f*o- tny Wi'/i's 

than  Uie  unfortunate  one  in   pyaemia."      Tho  out  I 
trusts  that,  in  the  preceding  pages,  ho  has   ]..>ii.i.d   ,>tit   TVlrtlH 
a  considerable  number  of  consequences  of  inHiimtiin 
of  the  marrow  besides  pyiemia,  and  also   I  hut   he   hu*  given   | 
erably  compydicnsivc  view  ot'thi*  important  branch  of  the  subject. 
Wo  also,  to  some,  extent,  agree  with  DflBDM  ;  for  we  believe  that 
osteo-myelitis,  when  the  term  is  used  in  n  broad  Mil 
by  resolution,  or  in  the  development  of  ondoitoaoi,  with  induration 
of  the  surrounding  bone,  much  more  frequently  tlinn   tn  ncenmis, 
or  in  osteo-porosis,  or  in  caries,  or  in  abscuas  of  the   marrow  and 
pyaemia.     We  do  not  hear  much  said  about  the  rases  which  re- 
cover without  difficulty  ;  but  those  which  prove  tedious,  M 
some,  or  fatal,  produce  a  profound  EmpiMfoa      W%    llH  MfWvl 
that  traumatic  ©*teo-myeliti»  in  general  ends  favorably,  nith»r  by 
resolution,  or   by  the  production    of  endostosis,  with  condensation 
of  the  surnmnrlinir  bona,  unleaa  the  subject  haa  an  unsound  eon- 
'ion,  or  is    held  f»ir  treatment   in    ti  fphsTI  of 

infected,  unclean,  or  imperfectly  ventilated  hospitals  or  quarter*, 
or  his  case   is  improperly  managed  in   seme  other  respect.      We 
think  that  the  traumatic  form  of  this  disease,  when  it  rtrrnrs  m  per- 
1  i  until  ■ifcsii,  and   placed   andVr   favorable  rirrtim- 
hygienic   and   otherwise,  far  treataaent,  generally 
it  difficulty,  in  recovery. 

I  of  Ottm  my/rfts.  —  The  management  of  this  disease 
be  considered  in  respect  to  that  which  ia  bast  adapted  far  tho 
1  of  tho  <tm£*  and  obrtmsc  varieties  of  it  raspsctrvef*. 
With  regard  to  both  the  «***  tad  tho  stanse  farms  of  inflam 
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mation  of  &»  medullary  tissue,  especially  when  produced  by  wontids 
n,&mic  or  surgical  operations,  tlie  fulfillment  of  certain  tua 
trmuunai.  conditions  is  demanded  in  order  to  secure  success  in 
thoir  treatment.  Foremost  among  these  condition*  is  an  adequate 
supply  of  pure  atmospheric  air  for  the  use  of  the  patient,  together 
with  cleanliness  and  quietude.  The  fulfillment  of  these  condition! 
constitutes  the  hygienic  treatment  of  oaten-myelitis. 

To  maintain  an  atmosphere  suitable  for  the  recovery  of  osteo- 
myelitic  patients,  it  is  necessary,  in  the  first  place,  to  scrupulnuslr 
Bxtiaiatiuiu  avoid  overcrowding.  The  air  should  never  be  allowed  to 
BS»  '  become  vitiated  with  the  exhalation*  from  human  t-odiu, 
as  it  assuredly  must  become,  if  the  sick  and  wounded  are  crowded 
together  in  the  rooms  of  private  dwellings,  or  in  the  wards  of  hos- 
pitals. Each  patient  should  therefore  be  allowed  an  air-space  suf- 
ficiently large  to  prevent  such  a  contamination  of  the  atmosphere. 
When  the  treatment  is  conducted  in  houses,  whether  liospital 
buildings  or  dwellings,  an  air-space  equal  to  at  least  twelve  hundred 
cubic  feet  should  bo  allotted  to  each  patient.  Fully  as  much  atten- 
tion should  be  paid  to  this  subject  when  the  wounded  are  treated 
in  private  quarters,  as  when  they  are  treated  in  hospitals. 

In  the  second  place,  nmtjiiiiinntion  of  the  atiiid^j  li.'ix-  by  eftluvu 
r.in mi* (mm  arising  from  soiled  linen,  dressings,  or  filth  in  any  oilier 
tic.  '  form  should  be  sedulously  prevented.  To  this  end  tin; 
quarters  of  the  invalid,  including  the  floor,  wall,  and  ceiling,  the 
utensils,  the  bedding,  the  linen,  and  the  person  of  the  patient, 
should  be  kept  scrupulously  clean.  Soiled  dressings  should  always 
be  removed  from  the  room  without  any  delay  whale  ■  fecial 

mention  of  this  point  is  made  because s  nurses  and  attendants  are 
always  disposed  to  overlook  it. 

In  the  third  place,  the  atmosphere  should  not  be  allowed  to  be- 
come impregnated  with  the  odors  and  other  exhalations  arising 
from  suppurating  wounds.  This  brings  us  to  the  subject 
of  disinfectants;  and  here  let  me  say  that  in  my  opinion 
there  is  no  disinfectant  at  all  comparable  to  the  constant  and  rapid 
renewal  of  the  air  itself,  to  the  constant  displacement  of  the  \  itialad 
atmosphere  of  the  hospital  ward,  for  example,  by  the  introduction  of 
fresh  air  from  the  outside.  Dr.  Elisha  Harris  remarks  that  he  con- 
siders the  constant  and  frequent  renewal  of  the  atmosphere  in  hos- 
pitals, by  means  of  properly  constructed  ventilating  apparatus,  to 
be  a  matter  of  quite  as  much  importance  as  the  avoidance  of  owr- 
crow ding,  and  the  author  fully  coincides  with  him  in  that  opinion. 
If,  however,  necessity  compels  the  employment  of  disinfectants,  the 


MfllM 


IXTKKN'AL   TRKATXKNT   OP  OSTEO-MYKUTI8. 


419 


chlorides  of  lime,  soda,  and  zinc,  carbolic  acid,  and  the  permangan- 
ate of  potassa,  will  be  bond  COOfenient  for  use,  and  among  the  most 
efficacious  in  results. 

If  tlie  hospital  buildings,  or  the  dwelling-houses  used  for  hospital 
purposes,  chance  to  be  crowded  with  patients,  or  if  their  construc- 
tion is  such  that  tliey  cannot  bo  properly  ventilated,  it  is  neces- 
sary to  provide  additional  quarters.  For  this  purpose  it  a^^i 
may  be  advisable  to  employ  hospital  tents,1  since  experi-  t*nl* 
encfl  has  shown  that  ostco-myctitic  patients  generally  do  remark- 
ably well  when  treated  in  them.  Care  should  be  taken  that  the 
tents  are  pitched  sufficiently  tar  apart,  and  on  such  a  general  plan 
as  permits  the  wind  to  circulate  among  them  as  freely  as  possible, 
and  thus  diminishes  the  tendency  tn  ill  effects  from  possible  surface 
crowding* 

Again,  the  quietude  of  the  patient  is  a  matter  essential  not  only 
to  his  comfort,  but  also  to  his  recovery-  Cases  of  ostco-myclitis, 
especially  if  the  disease,  has  on  acute  form,  should  not  be  subjected 
to  transportation  from  one  place  to  another.  Such  transportation, 
other  things  being  equal,  always  does  harm,  and,  in  the  writer's 
opinion,  has  not  unfrequently  induced  a  fatal  termination  in  cases 
of  this  disease  which  otherwise  would  have  resulted  in  recovery. 


Internal  Medication.  —  Osteo-myelitis,  according  to  our  experi- 
ence, generally  requires  the  employment  of  a  tonic  and  supporting 
plan  of  treatment.     It  certainly  does  not,  as  a  general  8tBf0ftlaf 
thing*  tolenta    the  depressing  modes  of  treatment.     The   ,,~u,w,,, 
patient  should  be  sustained  by  a  diet  consisting  of  such  artkl 
food  as  are  nutritious  and  easy  of  digestion.    If  the  febrile  move- 
ment runs  high,  it  is  advisable  to  administer  saline  drinks,  such  as 
the  liquor  potatt.  citrot,  or  the  liquor  ammonia  acttat.   suitably 
diluted.2     In  such  cases,  if  there  be  much  general  irritability,  ad- 
vantage may  sometimes    be    derived    from   the    administration   of 
acorn'  rad.  aconiti  gtts,  ii.  q.  q.  h.)     In  order  to  procure 

>  1  do  not  think  that  the  eurgeons  connected  with  clri!  hmpitil*  alwaya  appreciate  euffl- 

.;.«  wlncli  imy  iccrtM  10  thair  foJirnl»,  aoidcr  certain  cm  urrninncee,  tn/ 

r'tmiving  them  from  the  hoppital  wanli  anil  placing  them  in  linapital  lent*  properly  pitched 

on  auiuhle  ground:  ami  iwrlup.  nven  military  anrgemit  are  not  alwaya  mnVwntly  im- 

piaaml  with  the  value  of  tala  proceeding.     It  ia  true  that  then  are  eeveral  laconvaniancea 

arid  dlxutnlurti  attending  the  treatment  »r  pelicnta  in  toita;  bat  theee  era  far  mom  than 

counter  balanced  be  the  benefit  derived  from  the  change  by  thnae  eurgtctl  catet,  especially, 

«re  auffrrlng  from  the  had  eaTecta  of  lioipital  iinmpWr,  or  the  foul  air  of  boepitaj 

ward*.     It  happened  net  oBfrnjurotly  duriug  the  la'c  war   iliat    palienli  aonVring  from 

wound*  atol  aarglral  operation-,  vho  were  doing  badly  in  hnepltal  tiuiMraga.  began  to  In*. 

prora  ae  anna  m  thnr  were  placed  in  bi-pHaJ  lent*,  end  contlacmt  to  tie  well  afterward 

la  faee  XXXIII. 
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relief  from  the  pain,  which  not  (infrequently  is  severe,  cither 
morphia,  or  opium,  (ir  some  other  preparation  of  that  drug,  should 
he  administered  in  doses  sufficient  to  accomplish  this  result.  A 
rcrj  Kir  rtion   of  the   cases  of  ostco- myelitis  which 

come  under  our  observation,  have  exhibited  so  much  genera  I  del 
as  to  require  the  administration  of  tonics  from  the  commence:  i; 
Among  the  vegetable  tonics  we  have  found  the  sulphate  of  ijuinia 
to  be   the  most  valuable,  and  among  the  mineral  tonics  tho  ; 
arations  of  iron,  especially  the  tincture  of  the  etequiehforide  and 
tho  tartrate  of  iron  and  jtotaeta.     Not  un  frequently 
tional  depression  has  been  so  great  as  to  require  the  administra- 
tion of  alcoholic  stimulants,  such  as  porter,  wine,  whiskey,  and 
brandy,  and  sometimes  even  in  large  quantity. 
Mrn-ury  With  regard  to  the  exhibition  of  mereuriala,  I  can  only 

"****"*■  ggy  that  I  have  never  met  with  a  case  of  osteo-myelitis 
which  seemed  to  require  the  protracted  employment  of  this  class 
of  remedies.  Furthermore,  I  have  never  seen  a  case  of  this  dis- 
ease, to  which,  in  my  opinion,  the  administration  of  calomel  or  any 
other  pivp:i.n*tkB  of  mercury  to  the  extent  of  ptyalism,  woidd  not 
have  done  positive  harm.  Mr.  Stanley,  however,  recommends  tho 
employment  of  mercury  internally  with  a  view  to  produce  its  lull 
influence  on  the  system  in  treating  acute  inflammation  of  the  med- 
ullary tissue.  He  considers  calomel  and  opium  as  well  suited  for 
this  purpose.  But  he  admits  that  the  acute  affections  of  bone, 
which  require  active  mercurial  treatment,  are  comparatively  rare.1 

The  iodide  of  potassium,  however,  constitutes  a  remedy 
Todidoor        value  in  tho  treatment  of  osteo-myelitis,  especially 
pttaoinn       sub-acute  and  chronic  forms  of  the  disease.     It  shoul 
administered  in  solution,  and  in  doses  of  from  three  to  five  gi i 
four  or  six  times  a  day.    it  •  unvenientlv  exhibited,  in  many 

instances,  dissolved  in  the  fluid  extract  or  the  tincture  of  I 
Mr.  Stanley  has  placed  a  very  high  estimate  upon  tho  utility  d 
iodide  of  potassium  for  the  relief  of  inflammation  of  both  the.  perios- 
teum and  the  medullary  tissue.     The  writer's  experience  coincides 
in  the  main  with  that  of  Mr.  Stanley  in  the  use  of  this  remedy- 
In  treating  the  rheumatic,  the  gouty,  the  scrofulous,  ami  the 
syphilitic  forms  of  inflammation  of  the  marrow,  it  should  be  re- 
membered that  each  of  them  is  connected  with  a  peculiar  diathe- 
sis, or  dyscrasia,  which  requires  the  administration   of  remedies 
especially  adapted  to  its  alleviation  or  removal.     Thus,  to  patient* 
suffering  from  rheumatic  osteo-myelitis  in  an  acute  form,  we  may 
>  VM*  Mcnm  of**  Bo*u,  p.  M.    Aa.  •& 
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often  give,  with  benefit,  alkaline  remedies,  such  as  sal  Rorhelle, 
liquor  potass**,  the  carb.,  bicarb.,  and  citrate  of  potass.,  etc.,  aj 
the  vascular  excitement  be  great,  if  the  pulse  bo  very  strong  and 
frequent,  as  it  is  apt  to  be  in  such  cases,  the  vcratrum  virido  may 
be  advantageously  employed  to  reduce  tL  If  the  disease  be  com- 
plicated with  the  gouty  diathesis,  the  administration  of  rob-hirum 
will  prove  beneficial,  since  this  remedy  appears  to  be  about  as  tmuh 
a  specific  for  the  relief  of  a  paroxysm  of  gout  I  •«  is  (or  a 

paroxysm  of  intermittent  ti  IW.    The  successful  tn:iiiii<nt  of* 
ulous  oateo- myelitis  requires  the  employment  of  a  nutriti 

dministration  of  iodine  or  its  rompounds,  such  as  the  iodido  of 
potassium  and  the  iodide  of  iron,  the-  use  of  rod-liver  oil,  mul   | 

also  some  of  tho  vegetable  tonics,  such  as  prunus  virgin^ 
quassia,  gentian,  or  bark,  together  with  change  of  air  and  scene.     | 

i'  me  syphilitic  form  of  osteo-myelitis,  it  is  necessary  to  per- 
severe  in  the  use  of  the  iodide  of  potassium  above  all  nthor  reme- 
dies. In  some  cases  the  disease  will  not  yield  until  n  in 
very  large  doses.  To  such  patients  it  may  bo  found  advisable  to 
administer  this  medicine  in  what  arc  called  increasing  doses.  1 
luiv.                 on  tbu  plan,  ono  ease  in  which  relief  fr !    • 

vphilitic  pain  in  the  tibia  was  not  obtained  until  ninety  grains 
of  potass,  iodid.  were  administered  per  day,  mid  the  relief  wa 
complete  until  one   hundred  and  twenty  grains  wm-  taken  daily. 
Again,  the  presence  of  a   icorbutic  taint,  in  a  patient  suffering 
B  osteo-myelitis,  should  not  be  overlooked,  fa  the  euro  «»l 
hitter  can  be  facilitated  by  the  removal  of  the  I'mn   |         I  ..  this  end 
the  antiscorbutic  treatment  must  be  employed.     A  nourishing  did 
i toransting   mainly  of  fresh    meat  and  fresh   vegetables,   must   !*• 
red;  ami  lime-juice,  or  tbejniccof  lemon,,  together  with  ibl 
salts  of  |>otassa,  especially  the  citrate,  tartrate,  or  chlorate,  should 
bo  administered  internally.     In  some  eases  it  will  U  found  beMaV 
eial  to  the  patient  to  prescribe  the  tartrate  of  iron  ami  potasta. 

Topical  Medication.  —  The  part  affected  with  tho  disease  sh< 
be  placed  in  such  a  position  as  does  not  tar  or  the  afflui  of  blood 
to,  or  its  stagnation  in,  the  diseased  tissue.     At  ths  same  x~*m.+ 
time,  if  suppuration  be   present,   tho  posture  should   be   '  l'1" 
such  as  favors  the  outflow  of  tho  pus.     An  osteo-my 
should  therefore  be  placed  in  an  dnaUd  pomtion,  with  (be  orifice 
for  purulent  discharge  dependeaL     The  diseased  member  should 
ab*i  U  disturbed  a*  little  as  possible  by  moving  H  or  <<jsj|g|pg  it* 
position,  or,  in  other  words,  it  should  be  kept  as  ousef  tu  po setoff. 
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The  local  abstraction  of  blood,  by  leeches  or  tups,  may  also  be 
found  useful,  especially  in  CUM  when  the  disease  has  a  stl 
type,  and  ifl  in  an  early  stage  of  its  development.  But  such  cases 
were  not  often  met  with  among  the  wounded  who  came  unde: 
observation  during  the  late  war.  This  means  of  subduing  inflam- 
mation should,  however,  not  bo  overlooked  by  the  surgeon  vhllfl 
idering  the  line  of  tratnmt  to  be  followed  during  the  early 
statics  of  ostao-mji  liiis. 

The  abstraction  of  heat  from  an  inflamed  part  by  the  applies 
of  a  cold  body  to  it  is  generally  recognized  as  a  valuable  means  of 
pur*,  modifying  tin  nflannnatory  proton.    Among  the  moat 

°°"*-  potential  of  nil  the  modes  in  which  the  topical  application 

(if  cold  can  be  effected,  is  that  of  the  \ce-drr*rint}.  It  has  often 
been  employed  by  the  writer  personally,  or  under  his  immediate 
direction,  and  generally  with  decided  benefit.     The  i  I  1  bo 

broken  into  small  pieces,  and  placed  in  a  bladder  or  a  hag  made  of 
india-rubber,  in  order  to  prevent  any  discomfort  or  damage  to  the 
patient  which  might  arise  from  the  welling  of  the  bed  through  ihu 
melting  of  the  ice.     Sometime*  the  i  ing  is  objectionable  on 

account  of  its  weight.  In  such  cases  the  irrigation  of  the  affected 
part*  -with  -ice-water  may  be  advantageously  employed.  Sometimes 
a  degp'o  uf  mid  as  intense  as  that  of  ice  or  ice-water  proves  un- 
comfortable to  the  patient.  In  such  cases  the  application  of 
ordinary  cold-water  dregting  may  prove  beneficial.  Occasionally 
the  application  of  cold  in  any  form  causes  a  sensation  of  general 
chilliness,  or  is  disagreeable  to  the  patient  in  some  other  way.  In 
such  cases  the  employment  of  warm  application*  to  the  affected  part 
w.™.ji;.n-  w'"  **°  fiWBO*  to  produce  a  soothing  and  beneficial  effect. 
cation*.  The  moist  warmth  maybe  applied  til  rough  the  agency  of 
the  warm  water  dressing,  or  by  means  uf  poultices  :  but  the  former 
is  incomparably  more  cleanly  and  seemly  than  the  latter,  ami  on  that 
account  is  generally  to  be  preferred.  With  regard  to  the  applica- 
tion of  cold  or  warmth  to  the  seat  of  the  disease,  in  the  treatment  of 
acute  osteo-myelitis,  the  tentationt  of  the  patient  afford  an 
guide.  If  the  cold  applications  are  grateful  to  the  patient,  and 
lessen  his  sufferinv  ue  should  be  persisted  in;  bat  ! 

of  affording  relief  they  produce  positive  discomfort,  warm  applica- 
tions should  bo  employed  in  their  stead. 

Again,  in  the  advanced  stages  of  acute  osteo-myelitis,  or  in  easea 
where  that  variety  of  tse  has  rabndod  into  a  sub-acir. 

rhnmir  form,  the  external  application  of  the  tincture  of  iodine  over 
the  scat  of  thu  disease  often  proves  beneficial.     It  seems  to  do 
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good,  firstly,  by  the  effect  of  the  iodine,  which  is  absorbed,  upon 
the  diseased  tissues  themselves,  and,  secondly,  by  the  counter-irrita- 
tion which  may  be  established  by  it*  action  on  the  skin.  The  part 
should  be  extensively  painted  every  day  with  this  remedy  until 
the  skin  becomes  sore,  when  its  application  every  second  or  third 
day  will  generally  suffice.  It  may  also  be  advisable  to  produce 
ation,  in  some  cases,  with  emplaat.  cantJuiridit,  for  the  purpose 
of  obtaining  more  decided  counter-irritation. 

Operative  Medication. —  Incisions  into  the  inflamed  soft  parti 
down  to  the  bone  may  often  bo  advantageously  made  in  treating  this 
disease.  They  always  afford  more  or  less  local  depletion.  They 
axe  always  required  when  accumulations  of  purulent  matter  (ab- 
cesses)  in  the  soft  parts  are  formed  ;  and,  for  the  relief  of  such  a 
condition,  should  be  made  at  an  early  period,  —  indeed,  f^in^. 
tho  earlier  the  better,  as  a  general  thing,  after  the  prea-  ""^ 
OH  of  pns  has  been  detected.  Osteo-mvelitis,  when  it  occurs 
■pontuLtoaily,  U  wrv  apt  t"  be  Mpompaoied  bj  diffusa  in il.iuim.a- 

tion  of  the  soft  parts,  which,  to  a  greater  or  less  extent,  masks  the 
real  nature  of  tho  disease.  In  all  such  cases,  free  incisions,  made 
down  to  the  bone,  are  very  advantageous.  They  relieve  the  pain- 
ful tension  of  the  soft  parts  at  once,  and,  at  the  same  time,  evacuate 
any  purulent  matter  that  may  have  been  formed  between  the  peri- 
tist'-um  and  the  bone,  if  that  membrane  should  chance  to  be  de- 
tached. Even  in  cases  where  the  diagnosis  is  doubtful,  and  the 
soft  parts  are  in  a  state  of  diffuse  inflaniiiKitimi,  it  is  considered  to 
be  good  practice  to  cut  down  to  the  bone,  in  order  to  ascertain, 
firstly,  whether  the  periosteum  is  separated  from  the  bone,  and,  if 
it  is,  the  extent  of  said  separation  ;  secondly,  the  condition  of  the 
Iwue  itM.lf;  and,  thirdly,  whether  the  deep-seated  pain  can  be  re- 
lieved in  this  way  ;  fur  a  knowledge  of  these  points  affords  materia] 
assistance  in  framing  a  diagnosis.1 

The  clinical  histories  of  the  next  two  cases,  both  of  which  oc- 
curred in  the  author's  practice,  furnish  illustrations  of  the  great 
value  of  firee  incisions  in  the  treatment  of  osteo-myelitis.  In  both 
of  them  the  disease  followed  gunshot  fracture  of  the  femur ;  and  it 
is  believed  that  the  patients  ultimately  recovered. 

Cask  XLV.     Gunshot  Fracture  of  Leji  Femur  and  alio  of  Cranium  ; 

Necrosis  and  Exfoliation  of  a  Fragment  of  External   Table  of  Skull; 

Chronic.  Osteo-myelitis  of  Femur ;  Several  Fragments  of  Necrosed  Rone, 

besides  some  Detached  Splinters,  extracted  from    Thigh;  Recovery    iriih 

>  Vide  the  diuuuion  concerning  Iha  diagnatb  of  (Mtro-ravelitU. 
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Three  Inches'  Shortening ;  Value  of  Fret  Incisions  exhibited  in  the  Treat- 
men*.  —  Sergeant  John  Peters,  Co.  I,  1 1  5th  Pennsylvania  Vols^  ag. 
years,  was  admitted  to  the  Stanton  U.  S-  Army  General  Hospital,  on 
the  15th  of  June.  1863,  for  gunshot  injuries.  He  stilted  that  he  was 
wounded  on  the  3d  day  of  May  in  the  battle  of  Chanccllorsvillc  by  a 
minie  ball,  which  passed  through  his  left  thigh  in  a  backward  and  out- 
ward direction,  and  caused  a  compound  comminuted  fracture  of  the 
femur  in  its  middle  third.  When  admitted  to  the  hospital,  six  weeks 
after  the  reception  of  the  injuries,  the  limb  was  on  a  double  inclined 
plane,  the  ends  of  the  bone  overlapped  each  other  some  two  or  t 
inches,  the  thigh  was  swollen  and  inflamed,  and  the  wound  suppurating 
profusely.  There  was  also  a  large  excoriation  in  the  popliteal  region, 
caused  by  the  pressure  of  the  splint- 
He  had  besides  a  compound  comminuted  fracture  of  the  skull,  located 
in  the  superior  part  of  the  frontal  bone  near  the  coronal  suture,  and  on 
the  right  side  of  the  median  line.  The  scalp-wound  was  about  two 
inches  in  length  tod  one  in  breadth.  The  depressed  portion  of  the  bone 
was  about  the  size  of  a  half-dime.  All  the  bone  lying  at  the  bottom  uf 
the  scalp-wound  was  denuded  of  the  pericranium.  The  scalp-wound  now 
is  rather  dry.  nnd  secretes  but  little  pus.  He  states  that  his  left  side  was 
paralyzed  for  about  two  weekg  after  the  reception  of  the  wound.  He 
can  move  his  left  arm  freely  now,  but  no  opinion  can  be  formed  with 
regard  to  the  paralysis  of  his  lower  extremity,  because  the  left  thigh  is 
fractured.  He  complains  of  having  some  frontal  headache,  nnd  pain 
shooting  in  the  direction  of  his  right  eye.  He  has  no  other  head  symp- 
toms. His  general  condition  is  not  promising.  His  tongue  b  red  and 
dry,  his  pulse  frequent  and  feeble,  his  spirits  are  somewhat  depressed, 
and  he  has  but  little  appetite.  Treatment:  the  limb  was  placed  in 
Hodgcn's  splint,  the  water  dressing  applied  to  the  wounds  of  both  the 
thigh  and  the  head,  and  porter  with  a  generous  diet  allowed. 

June  17.  —  Fie  had  a  chill,  followed  by  fever  and  sweating.  Pre- 
scribed quinix  sulph.  grs.  x.  in  solution. 

June  20. —  His  general  appearance  has  improved.     The  head-wound 
look*  well.     The  denuded  bone  is  bathed  in  healthy  pus.     The  tl 
wounds  also  are  doing  well. 

June  25.  —  The  wound  of  the  head  has  ceased  to  suppurate,  and  the 
bone  lying  at  its  base  is  dry  and  white.  He  also  has  slight  headache 
and  some  fever.  Prescribed  quinix  sulph.  grs.  v..  acid,  sulphuric. 
aroinaU  gtts.  x.,  to  be  taken  three  times  a  day. 

June  27. — The  wound  of  the  head  is  again  suppurating,  and  he  has 
no  fever.  Removed  from  die  thigh  a  detached  fracture-splinter  about 
one  inch  in  length. 

July  1.  —  The  discharge  of  pus  from  the  wounds  in  the  thigh  is  pro- 
fuse, lie  looks  pale  and  arucmic.  Prescribed  tinct.  fcrri  muriat.  gtts. 
xx.,  to  be  taken  three  times  a  day. 


July  12.  —  He  complains  of  having  pain  in  the  foot,  which  prevents 
sleep-     Directed  morphire  sulph.  gr.  ^  to  be  administered  at  night- 

July  18. —  He  has  diarrhoea.  Prescribed  pil.  opii  (gr.  t.)  et  cam- 
phoric (grs.  ii.),  to  be  taken  every  three  hours. 

July  25.  —  He  has  loose  stools  occasionally,  which  are  controlled  by 
the  use  of  opium. 

July  28. —  Kemoved  another  detached  fracture-splinter  from  the 
thigh. 

Aug  tut  10. —  His  general  condition  is  much  improved.  The  head- 
wound  looks  well.  The  fracture  of  the  femur  has  united  ;  but  necrosed 
bone  is  discernible  on  exploration  of  the  thigh-wound. 

AuffiL$l  30,  81,  and  September  2.  —  He  had  rigors  and  fever  in  the 
afternoon.     He  took  quiniae  sulph.  grs.  x.  three  times  a  day. 

September  5. —  lie  complains  of  pain  in  his  right  side,  is  restless,  has 
cough,  and  there  is  coarse  crepitation  iit  his  right  lung.  'Die  pus  dis- 
charged from  the  thigh-wounds  is  profuse  and  fetid.  He  is  very  feeble. 
Ordered  a  jacket  poultice  to  be  applied  to  his  chest,  an  expectorant 
mixture  containing  carbonate  of  ammonia,  together  with  milk  punch,  to 
be  taken  internally,  and  the  thigh  to  be  dressed  with  liquor  sod* 
chlorinaL  dilut  as  a  disinfectant. 

September  8.  —  His  condition  is  much  improved.  The  pain,  cough, 
and  crepitation  in  the  chest  have  ceased.  An  exfoliation  consisting  of 
the  outer  lamina:  of  the  external  table  of  the  skull,  three  fourths  of  an 
inch  in  length  by  four  tenths  of  an  inch  in  breadth,  was  removed  from 
the  head-wound  to-day.  Prescribed  acid,  phosphoric,  dilut.  gtts.  xx.,  to 
be  taken  every  six  hours. 

September  11. —  There  is  swelling,  redness,  and  pain  in  his  thigh. 
Ordered  the  lead  and  opium  wash  to  be  applied  to  it. 

September  12. —The  pain,  redness,  swelling,  and  tension  of  his  thigh 
have  increased.  Free  incisiont  were  made  {long  and  deep),  a  quantity  of 
put  evacuated,  and  relief  afforded. 

September  14.  —  His  general  condition  is  much  improved.  The 
swelling  and  inflammation  of  the  thigh  is  much  diminished. 

Sepfemim-  20.  —  Wound  of  head  is  healed  ;  abscess  of  thigh  filling  up 
with  heulthy  granulations. 

October  1.  —  A  small  abscess  has  formed  in  the  external  side  of  the 
thigh  ;  incited  it. 

November  1. — There  are  now  three  sinuses  leading  down  through 
the  soft  parts  to  the  femur  at  the  place  of  fracture.  Dead  bone  can 
be  felt  at  die  bottom,  but  it  is  not  loose.  His  general  condition  is  ex- 
cellent 

December  15.  —  A  small  abscess  has  formed  in  the  outer  side  of  the 
thigh  ;  opened  it 

December  20.  —  He  complains  of  debility  and  want  of  appetite  ;  is  psile 
and  amende,  and  the  thigh  continues  to  discharge  freely.     Prescribed 
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RECOVERY.  —  ANOTHER  ILLUSTRATIVE  CASE. 


extract,  nucis  vomicae  gr.  £.  ferri  ct  quiniae  citrat  grs.  iiL,  to  be  taken 
three  times  a  day. 

January  18,  1864.  —  Extracted  a  large  fragment  of  necrosed  bone 
from  the  thigh  through  the  anterior  wound. 

February  13.  —  He  has  diarrhoea.  The  evacuations  are  profuse  and 
fetid.     Prescribed  ol.  ricini  f.  ||.  tinct  opii.  gtts.  xxx-  do»e. 

February  1 4.  —  The  diarrhoea  continues.  Ordered  pil.  opii  (gr.  i.)  et 
camphora;  (gr.  i.)  to  be  taken  after  each  stool. 

February  16.  —  The   diarrhoea  is  checked.     Prescribed   tinct-    fcrri 
muriat.  gtts.   xx.   to  be   taken   tliree  times  a  day,  as  he  is  weak 
mic. 

February  22.  —  Removed  a  loose  fragment  of  necrosed  bone  from  the 

(Ugh. 

March  28.  —  Again  removed  a  loose  fragment  of  necrosed  bone,  and 
through  tne  posterior  wound.  The  anterior  wound  is  granulating  fiinlv. 
Considerable  necrosed  bone  can  still  be  felt  through  the  posterior  wound, 
but  it  is  not  loose. 

April  1-1.  —  The  patient  was  transferred  to  Philadelphia.  Pa.,  being 
in  good  flesh   and  spirits,  and  abundantly  able  to  stand  the  join 
The  injured  limb  is  recovering  from  the  atrophy  occasioned  by  long 
disuse,  tliat  is.  it  is  increasing  in  size,  and  the  patient  is  rapidly  regain* 
ing  the  use  of  it 

The  limb  was  shortened  just  three  inches. 

Besides  attesting  the  value  of  free  incisions,  this  case  also  illus- 
trates in  a  general  way  the  subject  of  the  treatment  of  ostoo-i 
litis  and  several  of  to  consequences  or  complications, 
xciroprow-        ^  '*  worthy  of  remark  tlmt  tlii*  patient  did  not  I" 
rm'i.V.u.'1      ''*  improve  decidedly  till  free  incisions  in   die  diseased 

««m*l».        t|liferll  were  finj^nrd. 

CA8B  X  LVI.      Gunshot  Fracture   of  Left   Fermtr,  high   up  in  Vpjxr 
Third,  followed  by  Cbronie  Osteo.  myelitis  of  a  very  Dangerous  Character* 
itU,  after  a  Long  Time,  terminating  probably  in  Recovery. —  Private  Lud- 
wig  Wolfscn,  Co.  C,  40th  New  York  Vols.,  23  years  old,  and  of  very  vi 
ous  constitution,  was  wounded  in  the  battle  of  Chancellorsville.  May  2, 
1863,  by  a  minie  ball,  which  passed  through  the  left  thigh  in  its  It] 
third  obliquely,  from  within  outwards  and  somewhat  from  before  \ 
wards,  producing  a  compound  comminuted  fracture  of  the  femur  high 
up  in  its  upper  third.     lie  was  admitted  to  the  Stanton  V.  S.  Army 
General  Hospital  June  IS,  having  previously  been  treated  in  the  Field 
Hospital  at   Potomac  Creek.     Ilia  general  condition  was  still  fair,  al- 
though there  was  a  copious  discharge  of  pus  from  the  posterior  orifice 
of  the  wound.     When  he  was  brought  to  the  Stanton  EfosfdbjJ  he  had 
a  long  airtight  splint  on  his  broken  thigh,  or,  in  other  word- 
was  dressed  with  a  long  straight  splint     This  splint  was  now  removed. 


PROGRESS  OP  CASE  —  FREE  INCISIONS. 
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and  the  limb  placed  in   Hodgm's  apparatus,  a  moderate  amount  of  ex- 
tension employed,  the  water  dressing  applied  to  the  wounds,  and  he  was 
directed  to  have  a  nourishing  diet,  with  alcoholic  stimulants,  and  an 
:i(lmiiii.ti'rcd  at  night  to  insure  sleep. 

July.  —  During  this  month  no  symptoms  of  a  remarkable  character 
showed  themselves.     His  appetite,  etc.,  continued  good. 

August  1.  —  He  has  slight  diarrhoea, —  from  two  to  four  passages  a 
day  ;  prescribed  pil.  opii  gb  i.  after  each  stool. 

September  [.  —  Removed  the  splint  of  Hodgen,  and  found  the  callus 
very  abundant,  hard,  and  firm.  Measurement  showed  the  amount  of 
the  shortening  to  be  three  and  one  fouitli  InebflS. 

September  12.  —  The  discharge  from  the  jK>8terior  wound  (orifice)  is 
tliin  and  fetid.  On  examination  with  u  probe,  nei  rosed  bone  can  be 
detected ;  prescribed  tine,  ferri  mnriat.  gtts.  x.,  to  be  taken  three  times 
a  day.  with  nutrients,  stimulants,  etc. 

,!nu!/rr  25. —  He  has  occasional  chills;  also  a  bed-sore  over 
sacrum ;  directed  him  to  be  placed  on  a  water-bed,  the  wounds  to  be 
dressed  ulili  simple  cerate  spread  on  lint,  and  quinia:  sulph.  grs.  x.,  to 
be  administered  three  times  a  day. 

September  27.  —  The  chills  are  stopped. 

October  10.  —  The  anterior  orifice  of  the  wound  opened  this  morning, 
and  discharged  a  thin  sanguineous  pus. 

October  In. —  He  li  isiliuiluim,  —  three  or  four  motions  daily;  treated 
it  with  opiates,  but  it  continued  till  Octolier  2G. 

Jfommber  1.  —  There  is  difluse  inflammation  involving  over  half  of 
the  thigh.  He  has  profuse  nocturnal  sweats,  with  much  constitutional 
disturbance.  Prescribed  the  lead  tind  opium  wash  for  the  thigh,  und 
qulnta  grj  i..  acid,  sulphuric,  aramat  {((a.  x.,  to  be  taken  three  times  a 
day  ;  stimulants,  nutrients,  etc.,  to  lie  continued. 

Jforemoer  5.  —  Made  set-erai  openings  in  the  anterior  part  of  the  thigh, 
by  ineiiion,  for  the  exit  of  pus.  Afterwards  his  general  condition  im- 
proved, and  the  nocturnal  sweats,  along  with  the  local  inflammation 
subsided. 

Deotmier  1. —  He  had  a  serene  chill  this  morning.  The  limb  around 
the  seat  of  fracture  presents  a  swollen,  doughy  appearand-.  The  dis- 
charge from  the  wound  is  thin,  dark-colored,  and  profuse.  Made  an  »'n- 
eision  on  the  outer  side  of  the  thigh,  four  inches  in  length,  down  to  the  borne  ; 
and  prescribed  quinias  sulph.  to  be  taken  in  full  doses. 

December  2.  —  He  had  a  slight  chill  about  noon.  There  is  a  free  dis- 
charge from  the  incision  made  yesterday.  Prescribed  the  following 
mixture  i  ty  linc-t.  tVrri  imirial.  f.  u.  qatafa  sulph.  9i.,  aquae  fontan. 
f.  jviii..  M.,  of  which  ■  table-spoonful  U  to  be  taken  three  times  a  day. 

December  10.  —  Gradual  improvement;  chills  stopped;  appetite 
better. 

January  SO.  1801. —  There  is  but  little  change  in  his  condition  ;  he 
Mt-  up  occasionally. 
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February  20. —  Patient  gaining  flesh  rapidly,  and  improving  in  every 
respect 

Marrh  15.  —  He  now  walk*  with  the  aid  of  crutches,  and  a  bandage 
suspending  the  limb  from  his  neck. 

April  10.  —  He  continues  to  improve  rapidly  in  every  way. 

Mat/  10.  —  He  was  transferred  to  Philadelphia,  Pa^  still  progressing 
satisfactorily. 

The  relief  afforded  by  free  incisions  in  this  case  was  very  decided 
and  very  gratifying.  We  may  also  state  here  that  free 
incisions  generally  prove  fully  as  valuable  in  treating  the 
acute  as  the  chronic  forms  of  this  disease.  We  have  Ik* en 
led  to  make  this  remark  becuusc  both  of  the  foregoing 
cases  were  examples  of  the  chronic  variety  of  inflammation  of  tlio 

IIUIIT'.'W. 

Again,  the  operation  of  trephining  has  not  unfrcquentlv  been 
DMoint  practiced  with  benefit  in  tha  treatment  of  inflammation  of 
the  medullary  tissue.  In  the  form  of  this  disease  usually 
in  innr  ill  chronic  abtctst  of  bone,1  the  evacuation  of  the 
purulent  matter  by  means  of  this  operation  is  the  only  way  to  gi't  a 
cure  short  of  umputution.  It  also  appears  that  the  trephine  has 
sometimes  beeu  usefully  employed  in  treating  inflammation  of  the 
medullary  tissue  of  a  more  active  form,  especially  when  it  involves 
the  cranial  bones.  Mr.  Abernethy  states  that  when  matter  is 
formed  in  the  diploe,  the  pericranium  will  certainly  separate  from 
the  bone,  and  the  external  table  of  the  skull  undoubtedly  perish. 
In  a  case  so  clearly  marked,  the  conduct  to  be  pursm  I  i  •  obvious, 
n  liich  is  to  remove  a  portion  of  the  external  table  with  the  trephine, 
so  as  to  discharge  the  matter  collected  in  the  diploe,  without  %\  h 
no  relief  can  he  obtained.  !!<•  also  says  be  has  seen,  in  several  in- 
stances  where  the  operation  was  performed  early,  that  the  external 
table  came  away  in  the  crown  of  the  trephine,  the  matter  was  dis- 
charged from  the  medullary  part  of  the  bone,  and  the  interna] 
i.iiued  sound  and  entire,  covering  the  dura  mater.  Gruu- 
olsttOlU  soon  arose,  and  the  patients  got  well,  with  the  exfoliation 
only  of  a  portion  of  the  outer  table.  The  mischievous  consequences 
of  delaying  this  operation,  when  once  the  disease  is  known,  are 
evident :  for  the  matter  collected  within  the  bone,  having  no  outlet, 
will  pre;.s  on  every  side,  first  gradually  destroying  the  diploe,  n 

>  Tlio  «••'  iW«m  of  boil*  ii  ftltamt  »l*»y»  tfc«  nrtkalar  rxtnmiom  c/  tb* 

Inog  bonn  which  form  the  gTMtjOlatt,  lb*  knw,  «rVI»,  Mil  »lbow.  Till  libia  I*  mwm 
fr*qo«ttly  atfe-tod  then  toy  «ib«r  bon*.  «nd  mtully  »t  lti  •»p«r  and.  Ttw  iomu  »q4  or  ttw 
(uHur  m  UM  n*xl  ia  jwlat  at  fnquMcy. 
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times  extending  itself  oyer  a  large  portion  of  the  cranium,  and  at  last 
occasioning  the  skull  to  be  perforated  with  a  number  of  holes,  like 
a  piece  of  worm-eaten  wood.  These  holes  afford  a  way  of  escape 
to  the  matter,  which  not  only  oozes  out  beneath  the  pericranium, 
but  also  insinuates  itself  between  the  skull  and  the  dura  mater ; 
till  at  length  the  patient  sinks,  worn  out  by  the  irritation  and  fever 
which  this  painful  and  extensive  disease  creates  ;  unless,  as  some- 
times happens,  he  is  previously  destroyed  by  inflammation  attack- 
ing the  membranes  of  the  brain.  The  surgical  procedure  obvi- 
ously demanded  by  this  pathological  condition  of  the  cranium,  is 
the  early  trephining  of  its  outer  table.1 

Duverney  states  that  in  two  cases  where  matter  was  imprisoned 
in  the  osseous  tissue,  it  was  necessary  to  perforate  it  with  a  tre- 
phine.' 

In  two  cases  of  suppurative  osteo-uiyelitis,  accompanied  by  spon- 
taneous perforation  of  the  walls  of  the  tibia,  Hey  enlarged  the 
hole  in  the  bone  with  a  trephine,  and  removed  all  the  diseased 
rioonti  from  the  medullary  canal.     Ho  obtained  a  good  result  in 

I  both  cases.*  In  one  instance  Langston  Parker  found  it  necessary 
to  trephine,  the  tibia  for  the  relief  of  syphilitie  nisteo-myelitis.* 


Again,  the  amputation  of  the  diseased  member  has  several  times 


been  successfully  employed  in  the  treatment  of  ostco- 
myelitis  involving  the  bones  of  the  extremities.  Of 
seven  eases  of  this  disease  related  by  Sir,  Stanley,  three  appear 
to  have  been  saved  by  that  operation.  The  arm  was  amputated 
in  one  instance  fur  disease  of  the  elbow-joint,  and  the  thigh  in  the 
other  two  for  disease  of  the  leg.  Besides  these  three,  one  case  re- 
covered without  operation.  A  large  portion  of  the  tibia  exfoliated, 
and  the  knee-joint  became  permanently  anchylosed.  In  this  case 
the  pain,  which  was  very  great,  and  the  inflammatory  fever,  which 
ran  very  high,  and  was  accompanied  by  delirium,  were  all  relieved 
by  the  bursting  of  a  largo  abscess  a  little  way  below  the  knee. 
Could  not  relief  from  these  distressing  symptoms  have  been  obtained 
at  an  earlier  date  by  making  a  free  incision  ?  In  the  remaining 
three  of  Mr.  Stanley's  cases,  no  operation  was  admissible,  and  they 
terminated  fatally.  In  all  of  Mr.  Stanley's  cases  the  disease  was 
not  traumatic  in  origin.  Gooch  also  has  reported  a  case  of  osteo- 
myelitis of  the  tibia  which  was  cured  by  amputation  of  the  thigh.6 

1    .  nia  Abrmrthy'i  Surg.  Oht.  vol.  ii.  pp.  OS,  89.     Am.  cd.,  1811. 

•  Vldr  Tmile  Pratique  a*  Anatomit  M<xhm-chirvrijicaU,  par  A.  Ricliel,  p.  61.  Paris,  1860. 

•  Vide  Caae  XXI.  *  Vida  Case  XIX.  »  Vide  Caw  XXIL 
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EXAMPLE   OP   AMPUTATION    PROM   STAKI.KT. 


It  should  bfl  observed  that  in  these  four  successful  ca-  aera- 

tion was  performed  at  a  point  where  the  med  illary  tissue  was  en- 
tirely sound,  and  in  a  part  of  the  member  which  was  not  inv<> 
in  the-  disease.     In   three   of  them   the   thigh   was  amputated    for 
osteo-nwelitis  of  the  tibia. 


The  following  is  the  history  of  one  of  Mr.  Stanley's  successful 

BUM. 

Cask  SI, VI I  Suppurative  Inflammation  (acute)  of  (ht  Medullary 
Tissue  of  the  TiM-r,  inrhidiny  that  of  it*  S/tafi  and  Epiphytes  ;  Consecutive 
Pyarthrosis  of '  txith  fim  ami  Ankle  ;  Necrosis  of  the  Whole  Bone  ;  Ampu- 
tation ;  Recovery ;  the  Disease  followed  Sprain  of  the  Ankle  and  Erposun 
to  Wet.  — A  youth,  18  years  of  age,  was  brought  from  the  country  to 
St.  Bartholomew's  Hospital,  with  the  following  history  of  his  case: 
ili:it  stl  weeks  previously  he  sprained  his  ankle,  and  on  the  following 
day  had  lain  on  the  wet  ground,  with  a  powerful  sun  shining  on 
On  the  next  day  the  whole  leg  became  red,  swollen,  and  painful.  A  few 
days  afterwards  a  large  quantity  of  mutter  was  discharged  by  incision 
near  the  ankle,  and  other  openings  for  the  same  were  subsequently  made 
near  the  knee.  The  suppuration  extending  through  the  leg.  had  been 
nci'iiiiip.iiiiad  by  the  most  severe  constitutional  derangement-  A  probe 
being  passed  through  the  openings  in  the  soft  parts  to  the  tibia,  this  was 
found  to  be  denuded  of  periosteum  through  its  entire  length  and  cir- 
cumference. The  knee  and  ankle  joints  were  acutely  painful.  The  boy 
was  emaciated,  his  countenance  flushed,  his  pulse  very  frequent 
feeble,  his  nights  sleepless  from  pain.     I  felt  certain  that  the  prii 

disease  li:id  liri'ii  inflammation  of  the  medullars  membra I'l'in    tibia, 

from  the  severity  and  rapid  progress  of  the  symptoms,  and  cspe. 
from  the  extension  of  the  inflammation  through  the  articular  ends  of  the 
bone  to  the  joints  of  the  knee  and  ankle.  A  week  after  the  admission 
of  the  boy  into  the  hospital,  it  became  evident  that  amputation  of  the 
limb  afforded  the  only  chance  of  preserving  Ins  life.  In  consequence  of 
Im  exhausted  state.  I  did  not  venture  to  remove  him  from  the  w 
bed  upon  which  he  Jay,  but  drew  him  to  the  edge  of  it,  and  there-  re- 
moved the  limb.     Ills  recovery  was  complete. 

On  examining  the  limb,  I  found  purulent  fluid  in  the  knee  and  ankle 
joints  with  the  almost  complete  destruction  of  their  articular  cartilages. 
The  shaft  of  the  tibia,  in  its  whole  extent,  was  denuded  of  periosteum  i 
but  that  membrane  was  entire,  except  in  the  spots  when  had 

been  made  through  it  for  the  discharge  of  matter.  The  inner  surface  of 
the  periosteum  was  extremely  vascular,  so  soft  and  velvet-like  as  to  re- 
semble acutely  inflamed  conjunctiva  Through  the  medullary  tube  and 
cancellous  tissue  of  the  bum  .  deposits  of  thick,  purulent  fluid. 

The  walls  of  the  bone  were  nowhere  perforated :  hence  the  oerl 
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that  the  purulent  fluid  found  within  it  w**  the  produ 

in  the  medullary  membrane.     Tlio  epiphyses  nt  Imlli  Midi  ol 

were  loosened  by  suppuration  between  them  ami  tin-  • 

mencing  line  of  separation  at  each  end  of  the  hour,  i  piphjrMt) 

indicated  that  the  shaft  had  perished     Thin,  indeed,  wiu  ■■ 

08  the  consequence  of  in  flam  million  in  the  metliillurv  met) 

the  periosteum,  with  the  entire  separation  of  ihn  latter  from  the  Ihiiis.* 

But  experience  has  shown    that   wHwn  |bj|  operation   ||M  b 
irroed  in  tho  continuity  of  a  bone  Invaded  through 
it*  whole  extent  by  Oftto-mjtfitlf,  the  result*  are 
unsatisfactory.     Secondary  am  p  UuUi  '  1  ■  ixtniicea 

proved  very  fatal  in  the  handa  of    I".  Valletta  during 
War,  of  Jules  Roux  at  Toulon  in  I80a\  arid  in  thu  baud*  of  <»»»  ow» 
surgeons  dnrinp  the  late  war.    Indeed,  it  i*  probaLh-  il.at    ,mrw.,mim 
this  eirrumstanre  affords  in  part  at  li*a»t,  on  explanation   w*SXm 
of  the  very  high  rate  of  mortality  whirh  generally  attend*  s*w 
ary  amputation   for  gunshot  injuriea.       The  inflammatory  pfoeeae 
having  been  kindled  in  the  medullary  tiaeue  through  tha  whola  e«> 
tent  of  the  shaft  of  the  femur,  for  i-.zsunyU:,  and  a  tlat*  of  ln^ntim* 
tion  of  the  marrow  having  already  been  produced  when  amputation 
k  performed,  the  disease  advance*  rapidly  to  the  atag*  of  Hippon- 
loan  in  the  cramp-bone  after  the  operation,   with  nwh  g/Mler 
rapidity,  probably,  in  a  majority  at  inatanrea.  than  ft  would  here 
dope  if  the  ryration  bad  not  been  parfcrwaad     That  ia  yrmnmAj 
what  hapaeawd  m  the  history  of  the  fcOowiog  ease,  vbereie  seas  a 
hi  the  -orrtmerty  of  .  fca-.rea.  the  weahnV 
ran  bafstfsaasj  ec  m*mv+a  a*  we  ln(  sfega  m 
amessss  at  the  tisae  s/oW  .aoaiw-    After**** 
r  aafaaaaonito  dor  aray  ef  mfpm*iw  m  ft* 
be  paatatat  dotal  eai  the  twwtth  4*y,  >i  yjwmm. 
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came  necessary  to  remove  the  diseased  member  as  a  remedial  measure 
of  lost  resorL  Accordingly  the  arm  was  amputated  November  20,  I860, 
about  six  weeks  subsequent  to  the  receipt  of  the  injury.  Sulphuric 
ether  was  employed  as  an  anesthetic.  The  amputation  was  performed 
a  short  distance  only  below  the  surgical  neck  of  the  bwUM'W-  Kxam- 
inntlon  of  the  amputated  member  showed  that  so  for  as  the  fracture  wag 
<  •mimed,  there  was  no  attempt  whatever  at  union,  that  the  lower  end 
of  the  proximal  fragment  was  nicely  rounded  off,  that  the  periosteum  in 
this  locality  was  redder  and  denser  than  natural,  that  there  was  a  small 
deposit  of  new  bone,  in  the  form  of  pcriostosis,  in  the  same  locality  ;  and 
on  splitting  the  piece  with  a  saw,  the  medullary  tissue  was  found  to  be 
inflamed  and  hepntited,  and  there  was  an  abundant,  deposit  of  new 
osseous  tissue  in  the  cavity  of  the  medullary  tube,  mdotlotit,  especially 
at  and  near  the  fractured  end.1  The  old  osseous  tissue  itself  had  ac- 
quired a  rosy  hue  in  the  snmc  locality,  from  inflammation  (pslilii). 

A  microtcopical  examination  of  the  specimen  was  made  by  Prof. 
J.  W.  S.  f!ou ley,  assisted  by  the  author,  and  with  the  following  result  A 
portion  of  hepatized  marrow  taken  at  random,  and  examined  under  No. 
5,  objective,  and  No.  1,  eye-piece  of  Nachet,  exhibited  the  following  ap- 
pearance: a  number  of  fat  vesicle*,  twenty-five  nt  most,  was  counted  in 
the  field  ;  they  varied  in  sire  from  the  1000th  to  the  200th  of  an  inch  in 
diameter ;  all  the  interspaces  were  filled  up  with  granular  nucleated  cells 
and  blood  corpuscles;  the  luttcr  were  few  in  number.  The  nucl 
cells  ranged  in  size  from  three  to  five  times  that  of  a  blood  corpuscle. 
They  were  mainly  spherical  in  shape,  but  some  were  irregular  from  mutual 
apposition.  The  nuclei  were  mostly  round,  but  some  were  ovaL  and 
had  generally  twice  the  size  of  a  blood  corpuscle.  They  contained  from 
one  to  two  nucleoli,  and  were  best  seen  on  the  addition  of  a  drop  of  dilute 
acetic  acid.  No  fusiform  cells  were  found.  Here  and  there  a  cap; 
vessel  was  seen,  but  unaccompanied  by  uny  fibrous  tissue.  The  granular 
nucleated  cells  were  at  first  taken  for  pus  corpuscles;  but  on  the  ad- 
dition of  dilute  acetic  acid,  it  was  found  that  they  did  not  react  as  pus. 

Next,  n  piece  was  taken  from  the  centre  of  the  medullary  canal,  where 
it  appeared  to  be  undergoing  ossification,  or,  indeed,  was  already  ossified. 
This  new  osseous  tissue  had  a  yellowish-white  color.  On  examining  it 
with  the  same  power,  all  the  cellular  elements  above  mentioned  were 
found,  together  with  numerous  lacuna?,  showing  that  the  process  of 
ossification  was  going  on.  The  lacuna?  were  arranged  with  their  long 
axes  parallel  to  each  other,  and  in  a  portion  of  the  specimen  the  his- 
tological elements  presented  a  somewhat  laminated  appearance. 

No  parent  marrow  cells  were  discovered.  The  red  color  of  the  mar- 
row appeared  to  be  due,  for  the  most  part,  to  increased  vascularity. 

Why  was  the  hepatized  medullary  tissue  denser  and  more  consistent 
than  the  healthy  marrow  in  this  cose?     It  should  be  remembered  that 
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no  fibrous  tissue  nor  fibre  cells  were  found.  To  what,  then,  could  (he 
induration  of  the  marrow  he  ascribed  besides  $clerv$U  of  the  intercellular 
subttance  t 


The  pnticnt  did  not  do  well  after  the  operation.  lie  finally  exhibited 
tlie  u.Minl  symptoms  of  pyemia,  and  died  at  midnight  Friday,  December 
1st  and  2d,  on  the  twelfth  day  nfter  the  operation. 

Autojxey.  — The  stump-bone  was  found  to  be  involred  with  suppura- 
tive osteo-mve! itis.  on  dividing  it  longitudinally  with  a  saw.  Its  medul- 
lary tissue  was  seen  to  be  extensively  destroyed,  and  the  medullary 
spaces  and  cancelli  extensively  filled  with  a  dirty,  ash-colored,  fetid 
pus.1    The  periosteum  was  thicker  and  redder  than  natural. 

The  internal  organs  were  not  examined. 

Aficronwpical  Examination  of  the  Stump-bone.  —  A  specimen  taken 
from  the  midst  of  the  gray  surface  of  the  section,  and  examined  with  the 
same  power  as  on  a  previous  occasion,  was  found  to  conUdn  a  large 
quantity  of  granular  matter,  the  debris  of  decomposed  pus  corpuscles, 
with  here  and  there  a  pus  corpuscle  itself.  Occasionally  a  medullary 
cell  also  was  seen ;  such  cells  were  granular ;  ihcir  nuclei  were  large 
and  granular  also. 

A  specimen  taken  from  one  of  the  large  cancelli  on  the  border  of  the 
gray  surface  where  it  joins  upon  the  red,  contained  a  number  of  fat 
vesicle*  with  a  large  quantity  of  free  oil  in  the  form  of  very  minute 

,;lnl)i|lrv 

On  making  a  thin  transverse  section  of  the  compact  tissue  of  the 
stump-bone,  and  examining  it  with  a  hand-glass,  the  Haversian  canals 
were  seen  to  be  enormously  enlarged,  especially  near  the  periphery 
(circumferential  laminae).  In  this  situation  they  were  so  much  enlarged 
as  to  be  easily  seen  with  the  unaided  eye.  These  enlarged  medullary 
spaces  were  stained  with  the  coloriug  matter  of  blood. 

Comment*.  —  The  microscopical  examination  showed  conclu- 
sively that  the  sclerosis  of  the  hepntized  marrow  was  not  produced 
by  the  development  of  new  connective  tissue,  for  no  fibre  cells 
were  found.  It  also  showed  as,  in  a  beautiful  manmr.  tin-  point 
which  had  been  reached  in  the  transformation  of  deputized  medul- 
lary tissue  into  now  osseous  tissue  (endostosis). 

At  the  time  the  amputation  was  performed,  it  is  certain  that  the 

medullary  tissue  was  inflamed,  not  only  in  the  part  of  the  humerus 

which  was  excised,  but  also  in   that  which  was  left  in  the  stump. 

Tin-  consequence  of  this  was,  that  after  the  operation,  the  ostco- 

liiMil  the  stump-bone  rapidly  advanced  to  the  stage  of  suppur- 
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otion,  and,  on  the  twelfth  day,  the  patient  died  of  pyaemia.  In  the 
0tKW  to  opinion  of  the  author,  there  is  no  doubt  but  that  this  man's 
j£££"°  chance  of  recovery  would  hare  been  decidedly  bettor  if 
oU*"d"  the  limb  had  been  exarticulated  at  the  shoulder  noatoad 
of  being  subjected  to  amputation  in  the  continuity,  for,  by  N  doing, 
all  the  diseased  medullary  tissue  would  have  been  removed,  and 
the  occurrence  of  l  from  suppurative  osteo-myelitia  would 

have  been  entirely  prevented.  This  case,  therefore,  teaches  an 
important  practical  lesson,  to  wit,  that  exarticulation  ought  be 
practiced,  instead  of  amputation,  in  all  similar  cases. 


V.II.Iv..,.! 

In 


Eza.rticvlaiv»\  of  the.  Diteaeed  Member  for  the  Cure  of  Otito-my- 
elitit.  —  Dr.  T.  Valletta,  to  whose  memoir  reference  lias  already 
been  made,  was  the  first  to  suggest  the  substitution  uf  the  operation 
of  exarticulation  for  that  of  amputation  in  the  continuity  of  the  dis- 
eased bone,  in   the  tmitmcnt  of  the  acute  forms  of  ostvo-mye litis. 
Ue  did  it  in  1855.     Uc  found  that  all  his  attempts  to  arrest  the 
progress  of  this  variety  of  the  disease  by  secondary  amputation  or 
resection  of  the  injured   bones  were  ineffectual ;  and  he   therefore 
*xsHfctii»-     recommended  that  these  operations  should  be  abandon   I. 
br        and  cxiirticulation  employed  in  their  stead,  in  the  treat- 
ment of  acute  osteo-myelitia  following  gunshot  fractures. 
Dr.  Jules  Koux  was  brought  to  the  same  conclusion  by  his  expe- 
rience in  treating  the  sub-acute  and  chronic  varieties  of  thus 
eaae  in  1859.     At  first   he  practiced  amputation,  but  the   results 
were  very  unfavorable.     Of  five  cases  of  secondary  amputation  of 
the  thigh  and  leg  performed  in  the  continuity  of  the  diseased  b< 
fmir  died,  und  but  one  recovered.     This  want  of  success  ind 
him  to  make  trial  of  exarticulation  of  the  diseased  member  in  its 
stead,  the   osteo- myelitic  process  being  of  such  a  character  as  to 
demand  the  employment  of  some  operative  procedure  in  order  to 
save  the  patient's  life.     The  operation  of  exarticulation  pr< 
remarkably  successful  in  his  hands,  and  those  of  his  coOttgua  ut 
;li  •  St.  Mandrier  Hospital.     In  twenty-two  successive  cases,  fear  of 
which  were  exarticulations  of  the  hip,  no  death  occurred.1    Bf. 
Roux  argued    that    when    inflammation  of  the   medullar 
resulting  from  gunshot  injury,  assumes  a  chronic  form,  ampul: 
in  the  continuity  of  the  diseased  bone  generally  takes  away  only  a 
portion  of  the  morbid  marrow,  and  that,  in  consequence  of  the 
incompleteness  of  the  operation,  the  disease  is  i 
remainder.     This  is  precisely  what  happened  in  the  case  last  re- 
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lated,1  as  we  have  already  pointed  out.  We  are  therefore  pre- 
pared to  express  the  belief  that  in  cases  of  diffuse  osteo-myclkia 
produced,  not  only  by  gunshot  wounds,  but  by  any  cause  whatever, 
amputation  performed  in  the  continuity  of  the  diseased  bone,  for 
the  most  part,  does  not  take  away  the  whole  of  the  inflamed  mar- 
row, and  that,  in  consequence  of  this  failure  to  obey  the   R«ii<nr«ii 

•1  I  •    I  •  1  I       !•      1  1       I        of  U«  dl»- 

surgical  axiom  winch  requires  the  removal  ot  the  whole  -mi  u«.u.. 
of  the  diseased  tissue,  which  renders  an  operation  necessary,  the 
inflammation  of  the  medullary  tissue  in  the  stump-bone  is  usually 
much  aggravated,  and  goes  on  to  a  fatal  termination  in  a  large 
majority  of  instances.  For  the  cure  of  such  cases  the  only  rational 
surgical  procedure  is  to  remove  the  whole  seat  of  the  disease, 
either  by  exarticulation,  or,  when  the  leg  or  the  forearm  is  the 
aeat  of  the  disease,  by  amputation  performed  in  the  continuity  of 
the  sound  thigh  or  arm.  If  the  femur  or  the  humerus  be  the  seat 
of  diffuse  ostco-m  ye  litis,  and  it  be  necessary  to  operate,  then  ex- 
articulation  should  be  practiced  at  the  hip  or  the  shoulder  accord- 
ing to  the  case  ;  but  if  the  bones  of  the  leg  or  the  forearm  are  the 
seat  of  the  disease,  and  it  be  necessary  to  operate,  then  the  surgeon 
may  exercise  a  choice  between  exarticulation  at  the  knee  or  elbow, 
and  amputation  in  the  continuity  of  the  sound  femur  or  humerus. 
It  is  aUo  worthy  of  mention  in  this  place  that  the  only  patient  out 
of  four  who  wus  saved  by  M.  Chassaignac,  underwent  exarticula- 
tion at  the  shoulder.3 


Prof.  Van  Buren  has  recently  performed  exarticulation  at  the 
knee  for  acute  suppurative  osteo-myelitis  of  tho  tibia,  with  a  good 
result.     The  following  is  an  account  of  the  ease. 

Case  XLIX.  Acute  Osteo-myelitia  of  the  Tibia  in  a  Young  Subject, 
Occasioned  by  a.  Fall ;  the  Disease  did  not  appear  immediately ;  Necrosis 
mostly  central ;  Spontaneous  Separation  of  the  Upper  Epiphysis ;  Abscess  of 
tit  Marrow ;  Exarticulation  at  the  Knee  performed  by  Professor  Van 
Buren;  Recovery.  —  A  delicate  young  girl  of  11  years,  whose  mother 
died  of  mammary  cancer,  slipped  on  the  ice  while  sliding,  and  r>r  v«i 
struck  her  knee,  early  in  January,  186G.  She  got  up,  however,  uk. 
and  resumed  her  play.  On  the  following  day  she  went  to  school.  There 
was  no  appearance  of  a  bruise.  She  remained  apparently  well  for  about 
two  weeks.  Then  she  was  seired  with  severe  pain  in  the  leg  a  little  way 
below  the  knee,  and  in  three  or  four  days  local  swelling  supervened.  In 
two  or  three  days  more,  the  swelling  extended  to  the  whole  leg.    It  was 

losmxlvhl 

*  Vide  Traili  Pratijve  de  fa  9vppur<tiw*,  p.  49&,  t.  L]  rid*  also  Cm*  XX. 


r.  ta» 


of  the 


th.«£y 


Ta 


r   ML— 


by  Dr. 


fen  at  the 


tfH    TVl^m 


^cW^k.  Mbd   Mat   van  Hf  !■  uWbb  kM  faaaaWWL  a*vn> 

»  &D  d»H>.    The  leg  an*  very  |iiirfj,  as 

tartaaga.    Ik  >mk  w  nMie  ■ 
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maeiotL,  near  tke  opper  end  of  the  tibia,  which  was  occasion  id  by  a 
o/eae  mptrior  ■■■>*»■»  from  the  abaft  of  thatt 


5.  —  The  kg  was  nwfUaiatLd  at  the  knee.    The 
by  P  rot  Van  Bare*.    The  fcee  and  leg  wet 
atef  y  swelled  at  the  time. 

The  astfensj  •/  oW  aanakr  showed  that  the  umt  was 
tbroafboBC  the  abaft  of  the  tibia,  that  h  wi 
and  the  lover  portion*,  and  was  btpatbad  hi  tl 
csvtatsgc  of  union  with  the  oppcr  epiphysis  bad 
entirely,  sod  its  place  was  occupied  by  soft  fciaauktion  tissue,  so  that 
fiee  mobility  at  that  point  was  allowed ;  that  the  compact  tissue  of  the 
tibia  waa  necrosed  at  and  below  the  tubercle  through  a  space  two  inches 
long;  that  the  internal  laminae,  or  those  surrounding  the  marrow,  were 
necrosed  to  s  very  much  greater  extent  (central  necrosis)  than  the  dr- 
cunifcrmtial  laminae,  that  there  were  several  fragments  of  atcrustal 
hose  in  the  upper  part  of  the  shaft,  the  epiphysis  being  healthy ;  *  that 
the  exterior  of  the  tibia  exhibited  a  considerable  number  of  rtntsted. 
red du»h -colored  granulations  of  new  bone  shooting  out  from  it  (exosto* 
sia) ;  •  that  the  periosteum  generally  was  redder  and  thicker  than  nat- 
ural ;  and  that  the  longitudinal  groores  belonging  to  the  exterior  of 
the  bone.  were,  in  general,  much  broader  and  deeper  than  natural. 

I'r.  Gouley.  to  whom  I  am  indebted  for  the  plates,  and  for  the  notes 
of  the  case,  has  informed  me  that  the  histology  of  the  marrow  was  essen- 
tia] iy  the  same  sa  we  have  seen  in  other  cases  of  osteo-royeliti*. 


'  ru.futeX. 
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March  23. —  I  had  an  opportunity  to  examine  the  patient  through 
kindness  of  Dr.  Gouley.     She  was  duing  well.     The  stump  was 

iling  by  granulation.  The  cartilage  of  incrustation  did  not  necrose, 
but  had  become  converted  into  new  red  granulations,  through  almost 
all  its  extent  This  is  an  important  fact  in  the  pathological  history  of 
this  case.     The  patient  recovered. 

Comments.  —  Thia  case  presents  several  points  of  very  great 
interest.  They  embrace  certain  of  the  symptoms  which  attended 
the  development  of  the  disease,  the  pathological  conditions  which 
it  produced,  and  the  method  that  was  adopted  for  its  removal. 
Among  the  most  characteristic  of  the  symptoms  were  Shan*  or 
the  flattened  shape,  and  the  pale,  doughy,  asdematous  drop  or  oil. 
appearance  of  the  swelling,  together  with  the  presence  of  drops  of 
oil  in  the  purulent  discharge.  The  swelling  was  coextensive  with, 
the  inflamed  marrow,  and  the  oil-globules  in  the  pus  denoted  that 
some  tissue  in  relation  with  the  hone  —  either  the  marrow  or  the 
periosteum  —  was  the  seat  of  suppurative  inflammation.  The  rela- 
tion which  exists  between  the  shape  and  appearance  of  the  swelling 
of  the  soft  parts,  together  with  the  presence  of  oil-drops  in  the 
purulent  matter  discharged,  and  osteo-rayelitis,  has  already  been 
pointed  out.1  This  case  attests  the  correctness  of  what  is  th«H 
stated. 

The  tponUtntous  »eparatwn  of  the  epyphisis  constitutes  another 
very  interesting  feature  of  this  case.  It  was  effected  spontaneous 
through  the  transformation  of  the  cartilage  of  agglutina-  rf^ipuj»i« 
linn,  by  which  the  epiphysis  was  originally  united  to  the  shaft,  into 
new,  soft,  red,  granulation  tissue  (marrow),  under  the  excitation 
of  its  histological  elements  occasioned  by  the  inflammatory  process. 
The  .spontaneous  separation  of  the  fpipliysis  of  a  long  bone,  by 
virtue  of  a  pathological  process,  is  an  occurrence  which  has  not 
often  been  described.  So  far  as  the  writer  knows,  the  only  in- 
stances of  this  phenomenon  on  record  besides  this  one,  are  thir- 
teen cases  which  Dr.  Hermann  Klose,  of  Breslau,  has  described ; 
and  two  additional  cases,  an  account  of  which  M.  Gosselin  pub- 
lished in  the  M  Archives  Ge*ne"rales  do  MCdecin,"  for  November, 
1858.  The  thirteen  cases  which  Dr.  Klose  saw,  all  occurred 
within  eight  years,  and  in  young  persons.  They  were  thus  dis- 
tributed :  one  in  the  humerus  at  the  elbow  ;  one  in  the  ulna,  at 
the  elbow ;  four  in  the  tibia  (three  nt  its  upper,  and  one  at  its  lower 
epiphysis) ;  and  seven  cases  in  the  femur,  at  the  knee ;  showing 
that  the  knee  is  by  far  the  most  exposed  to  this  affection,  since,  of 

1  Vi.L  Sympfonu  of  O*to-mpiiiii. 
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these  thirteen  canes,  ten  occurred  in  that  situation.  This  kind  of 
separation  of  the  epiphysis  never  arises  independently,  bat  always 
ocean  at  a  consequence  of  osteo-myelitis  ;  at  least,  it  nerer  appears 
except  in  tl|e  course  of  that  malady.  We  hare  already  seen  that 
riaiiii  *t  ,OCB  *  relationship  obtained  in  the  case  just  related.  Dr. 
JJJJ^J^.  Klose  takes  substantially  the  same  view,  for  he  says, 
"This  disease  is  always  preceded  by  an  inflammation 
which  it  situated  in  the  cancellous  cavities,  and  thence  spreads  over 
the  epiphysis,  the  periosteum,  and  a  considerable  part  of  the  shaft 
of  the  bone.1  If  the  affected  bone  be  that  of  a  limb  possessing  bat 
one,  in  which  case  it  is  covered  by  a  thick  mass  of  muscles,  the  dis- 
ease will  owe  its  origin  less  to  traumatic  than  to  rheumatic  causes ; 
if,  on  the  contrary,  the  bone  be  nearer  to  the  surface,  traun 
causes  will  predominate.3  In  our  case  of  spontaneous  separation  of 
the  epiphysis,  the  osteo-m yelitis  appears  to  hare  been  produced  by  a 
fall  upon  the  ice.  Nevertheless,  a«  I  have  already  stated,  I  do  not 
doubt  that  this  disease  may  be  produced  by  rheumatic  causes.* 

Case  L.  Amputation  at  the  Hip-joint  for  Chronic  Osteo-tnyeliti*.  fot- 
Lnring  Gunshot  Fracture  of  the  Thigh  ;  the  Patient  did  weQ  for  tome  Time, 
but  ultimately  died,  mainly  from  Renal  and  Pulmonary  Disease.  —  Dr.  R. 
p, .  w-r,  F.  Weir  presented  to  the  New  York  Pathological  Society,  at 
•»■  the  stated  meeting,  held  June  28th,  1865,  a  femur  which  ho 

had  obtained  from  a  discharged  soldier,  a  patient  of  St  Luke's  Hos- 
pital, by  amputation  at  the  hip-joint 

This  patient  Frederick  Kclb,  late  Corporal  Co.  G.,  Tth  N.  Y.  Vols, 
was  wounded  at  the  first  battle  of  Fredericksburg.  Dec.  Nth.  1862.  by 
two  balk  which  entered  hi*  right  thigh  ;  one  of  them,  a  minic,  fractured 
the  femur  at  the  junction  of  its  upper  and  middle  thirds,  and  a  nun 
of  large  fragments  of  bone  was  said  to  have  been  extracted.  The  case 
progressed  favorably,  and  ho  passed  through  several  military  hospitals, 
until  he  was  discharged  from  the  United  States  service.  June  8,  I 
On  ih. i ant  duy.  June  9. 186-4,  he  entered  the  St  Luke's  Hospital  at  New 
Y<»rk.  The  fracture  had  united,  but  there  was  evidence  of  bone  disease. 
Subsequently  a  series  of  recurring  ahsoenes  formed  in  his  thigh,  which 
iiinicatcd  with  the  sent  of  fracture,  hut  no  dead  bone  was  felt  He 
kept  about  on  crutches  till  October,  1864,  when  he  was  compelled  by  a 
repetition  of  the  abscesses  to  go  to  bed.     These  abscesses  all  the 

•re  or  less  wcll-furmcd  pus.    In  May,  1865,  when  Dr. 
Weir  went  on  duty,  a  new  abscess  formed,  running    up    towards  the 

I  t»f.  Kit**   ptniveA   <orrwtly  Ih.    n»tar»    atid   pMkokgicsl   Mistical  ol  Ik*  dimn, 
sbfeMigli  h*  ruih«l  il  frprntfitm  t/ Ike  fyi/Ajvi,  or  M<*inp  **e*-fU*Htis. 
«  Mmam*  ./  (At  XiiUi,  f.  991  M  Mf . 
,U  Qmes  ef  0*,o.mfiitit. 
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trochanter.  The  patient  then  commenced  to  fail  rapidly ;  and  it  was  be- 
lieved that  utmost  the  entire  femur  was  necrosed.  A  consultation  was 
huld,  and  it  was  decided  to  remove  the  thigh  by  disarticulation  ;  which 
was  accordingly  done,  by  the  method  known  as  Prof.  Van  Burcn's. 
Anaesthesia  was  produced  with  sulphuric  ether,  and  the  aorta  was  com- 
pressed with  a  clamp  tourniquet.  About  six  ounces  of  blood  only  were 
lost  by  the  operation,  and  the  shock  was  moderate.  The  patient  was  re- 
ported to  be  doing  well. 

The  specimen  was  a  very  interesting  and  beautiful  one  of  osteo- 
myelitis. In  the  parenchyma  of  the  bead  of  the  bone  there  were  two 
small  abscesses  which  hnd  made  their  way  nearly  through  the  thin 
crusted  surface.     (The  description  as  to  other  particulars  is  defective.) 

Dr.  Buck  remarked  that  he  thought  the  case  was  a  very  favorable  one 
for  the  operation,  and  in  fact,  afforded  an  excellent  illustration  of  the 
good  effect  of  an  operation  performed  for  chronic  disease  of  a  limb. 

The  cane  progressed  very  favorably  for  some  time.  Three  weeks 
afler  the  operation,  the  healing  of  the  stump  was  far  advanced,  and  the 
patient  was  able  to  leave  his  bed.  After  this  he  began  to  lose  ground 
ftiy  gradually.  He  died  on  October  4,  1865,  nearly  four  mouths  after 
the  operation. 

At  the  autopty,  the  pelvis  of  the  right  kidney  was  found  to  be  blocked 
up  with  numerous  calculi ;  there  was  an  abscess  in  the  left  kidney  ;  and 
there  was  tuberculosis  of  both  lungs  at  an  advanced  stage.  The  stump 
was  still  open,  and  the  horizontal  portion  of  the  os  pubis  was  necrosed.1 

Comment*.  —  Although  this  patient  did  not  recover,  still  -we  think 
that  the  operation  should,  upon  the  whole,  be  considered  as  at 
least  comparatively  successful.  Ha  derived  much  benefit  from 
it.  The  stump  healed  in  great  measure ;  he  got  able  to  leave  his 
bed  again  in  a  short  time,  and  lived  for  several  months  afterwards. 
When  dentil  occurred,  it  was  mainly  due  In  caiws  other  than  the 
operation.  There  was  deep-seated  constitutional  disease,  namely, 
pulmonary  consumption,  together  with  renal  calculi  and  renal 
abscess.  The  patient's  life  was  unquestionably  prolonged  for  several 
months  by  the  oj>eration ;  and  it  is  probable  that  recovery  would 
have  taken  place,  if  the  tuberculous  dyscrasia  had  not  been  present. 

Examination  of  the  exarticulated  femur  showed  that  amputation 
in   the   continuity  would   not  have  proved  successful    in    Ampuuijtm 
eren  a  sound  state  of  his  constitution,  because  the  head  wuuuui 
of  the  bone  contained  two  small  abscesses  which  were   uim. 
about  ready  to  burst  into  the  hip-joint.     The   removal  of  the  limb 
by  exarticulation  was  preferable  to  amputation  in  the  continuity, 

1  Th«  oliov*  account  of  thl»  !n»tructive  tw  hiu  been  compiled  from  the  Ntvr   Y<nh 
Jlv£<al  Jonrnnl  for  Dec.,  18M,  p.  IMJ,  uid  from  Circular  No.  T,  pp.  -41,  *9. 
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boM  the  latter  operation  would  ax*  remove  aD  tbe  iBsaand 
bone.  No  operation  abort  of  ■inaiifelaiii  at  tbe  rnp^oiiri  could 
bare  proved  •ucrewtfol  m  tins  case ;  aod  in  a  pattern  of  mono  con— 
■Billion  •ttBilary  aflected,  it  coold  bo  perfccwed  with  a  reasonable 
bop*  of  a  eueceatfcl  bsna.  Indeed,  it  baa  bean  oaucsoyod  ta  eer- 
aeal  eaaaa  caused  by  the  fete  War  of  tbe  Rebellion,  for  tbe  reuef 
of  cbronk  osceo-myeutts  of  tbe  femur,  with  complete  aoccem 

Professor  Blackman,  of  Cincinnati,  amputated  tbe  Emb  of  an  cx- 
a*.  wvi»  Confederate  soldier,  at  the  hip-joint,  in  eomeqoene*  of 
""""■■•  chronic  traumatic  osteo-oiyelitis  of  the  femur,  January 
18,  1866.  Tbe  patient  recovered,  and  was  teen  by  Dr.  B.,  seven* 
teen  month*  after  the  operation,  in  good  general  health.  "  An  ex- 
amination of  the  limb  alter  its  removal,  showed  that  the  entire  shaft 
of  the  femur  had  been  affected  by  osteo-myebtis." '  The  original 
injury  was  gunshot  fracture  of  tbe  femur. 

Dr.  Thomas  O.  Morton,  of  Philadelphia,  reamputated  a  thigh, 
p,  untwa  ot  'he  hip-joint,  for  chronic  osteo-myelitis  of  tbe  stump- 
bone,  with  success,  February  17th,  1865,  at  the  Pcnnsyl- 
rsriia  Hospital.  The  patient  had  already  suffered  secondary  am- 
putation of  the  thigh  for  gunshot  injury,  Nov.  14,  1864.  This  op- 
eration was  followed  by  medullitis  of  the  stump-bone.  After  the 
last  operation  the  jatirnt  did  well,  and  made  an  excellent  recovery. 

"The  exarticnlated  portion  of  the  femur  presented  a  characteristic  ex- 
smplc  of  necrosis  following  chronic  osteo-myelitis.  A  long  loose  seques- 
trum was  found  encased  in  a  new  deposit  of  porous  bone,  and  was  not 
limited  to  the  diaphvsia,  but  extended  quite  into  the  neck,  and  then 
projected  through  the  ulcerated  capsular  ligament"  ' 

It  i«  also  probable  that  in  most  of  the  other  successful  cases  of 
secondary  amputation  or  reamputation  at  the  hip-joint,  which  are 
related  in  "  Gfavfllar"  No.  7,  the  lesion  which  rendered  the  opera- 
tion necessary,  was  chronic  osteo-myelitis  of  the  femur.  Besides 
the  two  rases  just  mentioned,  there  was  one  case  of  secondary  am- 
putation, »»d  three  eaaes  of  secondary  reamputation,  at  the  bjn- 
joint,  which  were  operated  on  during  or  since  the  late  War  of  the 
Rabaflion,  and  recovered. 

Suppurative  osteo-myolitin,  in  a  very  acute,  that  is,  a  diffuse 
t«i«»  form,  whin  it  occurs  in  the  extremities  can  but  seldom 
u.  bo  cured  by  any  measure  less  thorough  than  the  exai 

>  Am  OrtfUr  Km.  7,  I  1st,  1867.  ft.  43. 

>»m  Creator  K*.  7,  pp  61.  iJ  ;  ilao  Am*™**  Jowiml  iltdkml  Smmm.  July.  IKS.  p  17 
at  a* 


WHY   WE  SHOULD   OPERATE   KARLY.  441 

btton  of  the  diseased  bone,  or  the  amputation  of  the  diseased  part, 
performed  in  the  sound  tuntea  above  it.  The  employment  of  either 
the  one  or  the  other  of  these:  operations  is  generally  required  in  order 
to  »vc  the  patient's  life.  Now,  this  treatment,  to  be  effectual, 
must  be  adopted  early,  or,  at  least,  before  the  case  has  become 
complicated  with  pvatmiu.  After  that  time  it  is  useless  to  operate, 
for  life  is  neither  saved  nor  prolonged  by  it,  except  in  those  in- 
stances where  profuse  parenchymatous  hemorrhage,  uncontrollable 
by  means  other  than  amputation,  is  present  as  an  additional  com- 
plication. But  acuto  suppurative  osteo-myelitis  often  produces 
py:i>mia  in  a  few  days,  or  in  a  very  brief  period  of  time.  The  op- 
erations for  its  relief,  when  the  necessity  for  their  performance  has 
once  been  perceived,  cannot  therefore  with  propriety  be  deferred. 
Exarticuintion,  however,  has  sometimes  proved  successful,  even 
after  the  appearance  uf  pyasmoid  symptoms.  This  happened  m 
Case  XX.,  and  iu  another  instance  related  to  me  by  a  professional 
friend.  Both  of  them  were  exnrticulations  of  the  shoulder.  No 
operation,  whether  amputation  or  exarticulation,  lias  ever  Ampouooo 
been  known  to  lie  successful  after  true  pyaemia,  or  the  awrtil  wi»o 
disease  which  we  understand  to  be,  and  have  elsewhere  Uu. 
described  as  such,  has  made  its  appearance  ;  at  least,  I  have  never 
seen,  nor  heard,  nor  read  of  a  case  of  that  sort.  The  chances  of  the 
patient's  recovery  are  also  decidedly  less  if  pyasmoid  symptoms  are 
present ;  and,  generally,  the  earlier  the  operation  can  bo  performed 
after  its  necessity  is  recognized,  the  greater  is  the  likelihood,  other 
things  being  equal,  of  the  patient's  recovery. 

Prof.  Fayrcr,  of  Calcutta,  however,  has  rcampututed  the  thigh, 
at  the  hip-joist,  in  two  cases  of  diffuse  osteo-myelitis  of  the  itwnp- 
bone,  after  pyemic  symptoms  had  distinctly  appeared,  and  suc- 
ceeded in  saving  one  of  them.  The  first  case  occurred  in  1804,  in 
the  person  of  a  lad,  aged  16,  and  the  exarticulation  resulted  favor- 
ably. The  last  case  occurred  in  1867,  in  a  patient  aged  21.  The 
thigh  was  amputated  on  July  2,  for  traumatic  inflammation  of  the 
knee-joint.  On  the  4th,  the  slump  was  exarticulated,  at  the  hip,  for 
diffuse  osteo-myelitis;  but  death  occurred  thirty-eight  hours  after- 
wards,  from  cardiac  embolism  (thrombosis  of  the  heart).  The 
medulla  of  the  stump-bone  was  found  to  be  infiltrated  with  pus.1 

The  following  example  of  osteo-myelitis  is  related  here,  because 
of  its  interesting,  although  exceptional  character.     It  follows  I  ■ 

•  S»a  Sfidlctd  Timti  ami  Gaatttt,  Nor.  9lh,  1867,  pp.  483,  481  ;  also  Dr.  Packard'a  Paper 
la  .V«  York  Mtdicttl  Journal,  vol.  li.  p.  163. 
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white  swelling  of  the  knee,  and  simulated  the  white  swelling  after 
ul  I'm- tin- most  part  di  d.     It  was  exceedingly 

rlnunie,  and  had  a  scrofulous  origin.  It  reappeared  in  the  stump- 
bone,  after  imputation  of  the  thigh,  and  became  again  apparently 
as  severe  a*  ever.  The  case  h  unique,  interesting,  and  in 
in  respect  to  both  the  white  swelling,  and  the  inflammation  oi 
medullary  tissue.  The  examination  of  the  amputated  mcmlier 
■bowed  thai  the  iftlfteir  of  the  knee-joint  was  in  the  process  of  re- 
covery, and  that  the  cure  appeared  to  be  rapidly  upproaching  com- 
]ilt  ti.ju.  The  distress  and  other  local  symptoms  which  the  potii-nt 
suffered,  must,  therefore  be  referred,  almost  entirely,  to  the  inflamed 
condition  of  the  marrow. 

Cask  LI.  Scrofulous  Osleo-myelitis  of  the  Femur,  very  chronic,  in  f  'hue- 
arttr  ami  following  Whiti  Sn-rUmg  of  the  Knee  ;  Amputation  of  lite  Ti, 
the  Stump  rhitfd  well,  but  the  Disrate  reappeared  in  it;  Jieiection  of  about 
MM  luck  of  the  Stump-bone.  —  An  unmarried  lady,  aged  about  28.  of 
Dr  oonitj'*  strumous  diathesis,  had  been  afflicted  for  four  years  with  «  bita 
*—■  swelling  of  the  lell  knit,  ami  during  the  lust  year  was 

ridden.  Before  the  lost  mentioned  period,  on  keeping  still  for  a  while 
and  taking  treatment,  the  disease  would  subside,  and  she  would  get  ap- 
parently well,  but  it  always  returned  again  in  five  or  six  weeks  after  she 
began  to  go  about.  The  resources  of  the  surgical  art  had  been  ex- 
hausted without  effecting  her  cure.  She  had  taken  constitutional  inni- 
meat,  and  her  diseased  joint  had  been  treated  by  extension,  blir 
nitric  acid  issues,  and  the  actual  cautery.  At  the  commencement  of 
December.  1865,  her  condition  was  as  follows  :  the  knee  was  swollen  to 
about  twice  its  natural  size,  and  contracted  to  about  a  right  angle  ;  it 
was  also  wanner  than  natural,  and  reddened  and  scarred  from  the  surgi- 
cal treatment  it  had  hi.  i-.nl  ;  the  leg  and  foot  were  swollen  and  cedem- 
atous  ;  she  complained  much  of  an  aching  pain  in  the  knee,  which  waa 
more  severe  at  night,  and  accompanied  by  twitchings  and  starting*  of 
the  limb ;  she  was  restless,  and  her  sleep  was  disturbed  on  account  of 
the  puin.     She   was  tin  imi'tnic  and  feeble  in  strength.     The 

local  swelling  and  heat  were  prominent  symptoms, 

On  the  9th  of  December,  Dr.  J,  W.  s.  Gouley  amputated  her  thigh 
for  the  purpose  of  procuring  relief  from  suffering,  all  other  means  hav- 
ing failed.  The  patient  took  ether  as  an  anaesthetic,  and  the  operation 
WM  performed  by  the  lateral  flap  method.  She  bore  the  operation  well. 
The  greater  part  of  the  stump  united  by  adhesion.  She  made  a  good 
recovery,  and  went  into  the  country. 

Examination  of  the  Amputated  Member.  It  was  found  that  the  swelling 
of  the  knee  was  produced  almost  entirely  by  thickening  of  the  periar- 
ticular  tissues.   There  was  but  a  small  quantity  of  liquid  in  the  knce-joiuC 
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The  cartilage  of  incrustation  was  thinned,  softened,  and  considerably 
eroded,  and  in  spots  new.  red  granulation  tissue  projected  through  it 
into  the  cavity  of  the  joint.1  The  medullary  tissue  of  the  parts  of  the 
femur,  tibia,  and  patella,  examined,  especially  the  first  named,  was  in- 
flamed and  hepatized.*  The  compact  tissue  was  thinner  and  less  dense 
than  natural.  Its  medullary  spaces  were  enlarged.  The  articular  la- 
mella of  the  femur  was  considerably  thinner  than  natural.  It  *u 
readily  incised  with  a  scalpel.  The  osseous  septa  or  partitions  between 
the  cancelli,  were  also  considerably  thinner  and  softer  than  natural,  and 
the  spongy  structure  of  the  femoral  condyles  was  easily  cut  with  a  scal- 
pel.    The  periosteum  was  redder  and  thicker  than  natural. 

Aficrvtcvpical  Examination.  —  The  thinned,  eroded,  and  softened  cur- 
tilage of  incrustation  was  found  to  consist  of  vnrioussized  cartilage  cor- 
puscles which  were  granular,  and  connective  tissue,  the  fibres  whereof 
were  mostly  wavy ;  a  few  of  them,  however,  were  curling.  Granular 
cartilage  cells  were  seen  in  the  midst  of  the  connective  tissue  which  had 
been  formed  for  the  purpose  of  replacing  the  diseased  cartilage,  and 
ultimately  inducing,  perhaps,  anchylosis  of  the  joint 

The  hepatized  marrow  consisted  of  an  abundant  quantity  of  free  gran- 
ular marrow  cells,  some  fat  vesicles,  a  little  connective  tissue,  and  capil- 
lary blood-vessels. 

On  making  a  thin  transverse  section  of  the  compact  tissue  of  the 
femur  with  a  saw,  and  examining  it  with  a  hand-glass,  the  Haversian 
canals  were  seen  to  be  enormously  enlarged  (commencing  osteoporosis). 
The  patient  was  relieved  from  her  sufferings  for  a  time,  but  the  bone- 
pain  ultimately  returned  in  the  stump,  in  a  severe  form.  On  the  9th  of 
March  Dr.  Gouley  attempted  to  cure  it  by  opening  the  stump,  and  cut- 
ting ofTa  piece  of  the  bone  nbout  an  inch  long,  with  a  chain  saw.  The 
stump  did  well  after  this  operation,  but  the  pain  was  not  relieved.  Ex- 
amination of  the  resected  portion  showed  it  to  be  affected  with  chronic 
osleo-myelitis. 

March  28.  I  had  an  opportunity  to  examine  the  patient  through  the 
politeness  of  Dr.  Gouley.  The  wound' of  the  last  operation  was  not  yet 
entirely  healed,  but  it  was  granulating  finely.  There  was  a  strong  ten- 
dency on  the  part  of  the  granulations  to  become  converted  into  osseous 
tissue.  She  complained  a  good  deal  of  aching  pain  in  the  bone,  which 
was  worse  at  night,  and  said  that  the  stump  sometimes  jumped.  She 
was  somewhat  anaemic,  but  in  fair  flesh.  She  was  taking  the  iodide  of 
potassium.  It  was  decided  to  increase  the  doses  of  ftad  medicine,  and 
to  paint  the  stump  with  tine  t.  iodine. 

Under  this  treatment  she  slowly  improved,  and,  after  some  months, 
recovered  so  fur  that  her  general  health  became  tolerably  good. 

Comment*.  —  In  this  case  the  inflammatory  irritation  produced  a 

•  Vide  MM  XII.  t  Vldo  Plate  XII. 
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reraarkal.  upon  the  osseous  tissue.     It  canned  a  rarefaction 

of  the  romj>act  tissue  of  tho  femur  by  increasing  tli 
Haversian  canals  and  Haversian  spaces,  and  a  rarefaction  of  its 
rancollous  structure  bv  diminishing  the  number  ond  thickness  of 
the  osseous  partition!:  which  separate  the  caneelli.  In  this  way  the 
bone  became  decidedly  more  porous  than  natural,  and  a  condition 
0^^.  was  induced,  to  which  the  term  osteo-porosi*  has  been  np- 

'""""  1.     In  this  case  the  porosity  of  the  condyles  of  the 

femur  was  so  much  increased,  the  septa  between  the  caneelli  and 
ever  the  articular  lamella  were  so  much  thinned,  that  the  osseous 
tSnoe  into  the  formation  of  which  they  enter,  was  easily  cut  with  a 
scalpel.     This  kind  of  rarefaction  of  the  osseous  tissue  appears  to 
be  produced  in  the  following  way  ;    the  inflammatory  irrita 
;ids  from  the  medullary  tissue  contained  in  the  caneelli  ami 
larger  Haversian  canals,  and  involves  the  osseous  lamina?  wl 
lie  in  contact  with  it,  producing  in  those  lamina;  softening  of  the 
intercellular  substance  with  disappearance  of  the  calcareous  m 
and  a  conversion  of  the  bone-corpuscles  into  marrow  cells,  01 
other  words,  a  transformation  of  certain  osseous  lamina'  into  medul- 
lary tissue.     The  effect  of  this  kind  of  transformation  of  the  osse- 
ous tissue  is,  to  destroy  some  of  the  osseous  partitions  between  the 
cancclli,  to  diminish  the  thickness  of  all  that  are  subjected  to  this 
peculiar  process,  and  thus  to  increase  the  size  of  the  caneelli,  and 
In   consequence  render  the   hone   more  porous  than  natural.      In 
a  similar  wuy  this  process  of  transformation  increase*  the  size  oi 
Haversian  canals  and  spaces  in  the  compact  tissue,  and  produces 
an  abnormal  porosity  of  it. 

Operatif   Medication  especially  required  by  the  Chronic  Formt  of 
O$teo-wycli(i«.  —  The  general  and  topical  medication  required 
treating  chronic  inflammation  of  the  medullary  tissue   has  already 
been  discussed  at  sufficient  length.     It  is  therefore  necessary 
opmtin       to  S!l.v  ""b"  a   *ow  wori'«  upon   the   surgical  opera i 
H*fcJttr—     which  may  be  required  in  the  course  of  the  nl  of 

the  chronic  forms  of  this  disease.     It  has  already  been  stated  that 

chronic  ofteo-myeJitLa  frequently  produoM  necrotaa,    Now,  Uie  »ur- 
he  professional  man  is  called  on  to  peCJbfU 

much  more  frequently  than  any  other  for  the  relief  of  tin- 

of  the  disease,  especially  when  it  invades  the  stumps  of  amputated 

limbs  and  the  parts  involved  i  pound  fracture,  is  thi 

dan  of  tl  ted  bone  as  soon  as  ii  has  become  completely  de- 

tarhed.     If  the  dead  bone  is  found  to  be  imprisoned  within  an 
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osseous  cnse  formed  by  the?  development  of  new  bone  (involucrum), 
the  surgeon  should  liberate  it,  by  making  suitable  incisions  in  the  soft. 
parts  and  a  sufficient  opening  in  the  bony  case,  with  the  aid  of  the 
trephine,  together  with  the  mallet  and  the  chisel.  This  operation 
ha*  proved  remarkably  successful.  The  specimens  derived  from  this 
category,  which,  together  with  the  histories  of  the  respective  QBM% 
have  been  collected  in  the  Army  Medical  Museum  at  Washington, 
are  very  numerous,  and  show  that  this  operative  proceeding  has 
almost  always  eventuated  in  the  recovery  of  the  putient.  In  some 
meet,  however,  exarticulation  of  the  diseased  member  has  been 
necessary.1  But  this  operation  has  not  been  often  demanded  in 
the  treatment  of  the  cases  of  chronic  osteo-myelitis  which  were 
seen  in  our  military  hospitals  during  the  late  war :  not  nearly  so 
frequently  us  one  would  be  apt  to  suppose  after  reading  the  memoir 
of  Dr.  Jules  Roux  upon  the  chronic  forms  of  osteo-myelitis  which 
he  saw  in  the  St.  Mandrier  Hospital,  at  Toulon,  in  1&>9,  among 
the  wounded  brought  back  to  France  from  the  Italian  campaign  of 
that  year.  M.  Roux  found  it  necessary  to  exartieulate  the  diseased 
member  in  twenty-two  cases,  among  about  two  thousand  woundi'd, 
and  of  these  exarticulations  four  were  at  the  hip.  But  in  our  mili- 
tary hospitals  during  the  late  war,  the  comparatively  trifling  oper- 
ation of  extracting  the  necrosed  bone  as  soon  as  it  became  com- 
pletely separated  from  the  living  bone,  was  generally  sufficient  to 
effect  a  cure.  Sometimes,  however,  it  was  found  to  be  necessary 
to  exarticulate  the  diseased  bone,  and  perhaps  in  occasional  in- 
stances that  operation  was  not  employed  when  it  shonld  have  been. 
With  regard  to  the  employment  of  the  operation  of  amputation 
performed  in  the  continuity  of  the  limb  for  tho  cure  of  chronic 
osteo-myelitis,  I  am  thoroughly  convinced  that,  if  the  ablation 
of  tine  diseased  member  is  rendered  necessary  on  account  of  the 
ravages  occasioned  by  inflammation  of  the  medullary  tissue,  it  is 
much  better  and  safer  for  the  patient  to  remove  the  limb  at  the 
articulation  than  to  amputate  in  the  continuity.  The  reusons  upon 
which  this  conviction  is  founded,  have,  for  the  most  part,  been 
already  expressed. 

Chronic  osteo-myelitis,  when  it  produces  chronic  abscess  of  the 
medullarv  tissue,  requires  for  its  cure,  as  already  stated  in  an- 
other place,  that  it  shoidd  be  laid  freely  open  by  trephining  its 
osseous  walls,  etc.,  and  that  during  the  after-treatment  it  should 
be  dressed  daily  from  the  bottom  with  dry  lint  for  the  purpose  of 
making  it  heal  up  soundly. 

1  VIdt  Cm*  L. 
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OF   PERIOSTITIS. 

Anatomical  Structure  of  Periorteum.  —  Leaa  Vaieular  than  the  Medullary  Tiwuc.  —  Pecul- 
iarly liable  lo  Traumalic  Injury.  — Frequency  of  EcchyrooaU  and  ita  Cause.  —  Traumitic 
Iuflamiaalloo  of  th«  Periosteum  generally  a  Reparative  Process.  —  Orcatlunally  it  pro- 
eeedx  to  Suppuration,  forrolnjt,  in  moat  Caae*,  Circum>cribrd  ftub-pcrinoteal  Ahicnwi.  — 
Priiaanr  TrauinaliL  IVrtoMitii  aeldoin  fatal,  nor  dote  it  often  occa»ion  KnlWlaTW  Xrcroiia. 
—  Removal  of  the  IVrimttiiui  >1or»  not  alwaya  mum  Superficial  or  Lamellated  Kxfwlit- 
tion  of  Bone.  —  In  Gumhnt  Injuries  of  boot,  I'uiiuiinriii  ITniUjmi— IH  oflm  found  at 
Poinli  remote  from  the  Scat  of  the  Principal  Injury.  —  Three other  Virictica  of  PerioMil  ia, 
nauiely,  Scrofulous,  Syphilitic,  and  Rheumatic,  neither  of  which  arc  described  at  length  by 
the  Author.  —  Symptom,  of  the  Primary  Traumatic  Perimtiri,.  —  BMondaVJ  Tranmatir 
lYrlnttltli  often  a  Sequence  upon  fJMno-mrcJIlU. —Occasionally  Inflammation  oecnra 
aimultanroiuly  in  the  Perioatcum,  Botie.  and  Sfedullary  Tissue.  —  Acute  Periosteal 
Abaccee. —  !(•  Infrequency,  its  Liability  to  be  mbtaken  for  0>tco-myclitii. —  MoM  fro- 
qewcit  about  the  Age  of  Puberty,  and  menifeel*  other  Preferences  rrllttrf  lo  So*,  etc.  — 
Cawuca  KxtcnaJve  NecroUi.  —  Seventeen  Conclusion,  rtlalliu;  10  'in  Malady  MoOld  Iiv 
Cliitwaifiiac.  including  the  Diagnoaia  and  Treatment.  —  Additional  Kemarkj  by  the 
Author. 

The  periosteum  is  a  membranous  structure  0C  sheath  which 
directly  invests  the  exterior  of  the  bones  through  their  whole  ex- 
tant, with  the  exception  of  their  articular  cartilage,  and  the  ten- 
dinous insertions  of  certain  muscles.  When  healthy,  it  ha*  gen- 
erally a  yellowish-white  color.  In  some  situations,  however, 
il  presents  a  white  and  glistening  appearance.  It  consists,  for  the 
moat  part,  of  a  very  dense  connective  tissue,  which  contains  an  ex- 
tremely large  quantity  of  elastic  fibres,  and  in  which  the  blood- 
Is  ramify,  before  they  pass  on  into  the  cortex  of  the  bone 
itself.  But,  in  respect  to  vascularity,  that  of  the  perios-  jj"  "^"'J' 
teum  is  very  much  less  than  that  of  the  medullary  tissue  ;  i»o  "•»«•- 
and,  from  the  large  quantity  and  peculiar  character  of  the  fibres  of 
connective  tissue  which  it  contains,  it  is  dense,  strong,  and  elastic 
In  the  natural  state  it  is  also  firmly  adherent  to  the  circumferential 
lamina  of  the  bones  in  contract  with  which  it  ia  plae 

The  periosteum,  from  lying  in  immediate  relation  with  the  com- 
paratively solid  and  unyielding  osseous  tissue,  is  <  ly  apt  to 
suffer  injury  from  violent  causes.     It  is  liable  to  be  bruised  In  the 

mal  application  of  forte  in  the  nature  of COWtWPOn  (conti. 
force),  a-  n  found  to  present  an  eechymosed  appearance, 

occasioned  by  the  extravasation  of  blood  from  ruptured  capillary 
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Ecchymosis  of  tbe  periosteum  is  not  anfreqocothr  pro- 


dacrd  by  the  stroke  of 


projectiles,  by  the  kicks  of 


and  males,  sad  by  violent  blows  of  any  kind  inflicted  over  ■  bone* 
especially  if  it  be  bat  thinly  covered  with  soft  tissues.  The  perios- 
teum is  also  liable  to  suffer  solutions  in  its  continuity  from  gunshot 
wounds,  incised  wounds,  and  osseous  fracture.  In  connection  with 
contused  and  lacerated  wounds  of  the  periosteum,  there  is  almost 
-  -j  ■  always  considerable  ecchymosis.  and  occasionally  tbe 
■•"  «■•■*•  space  occupied  by  the  ex  rmvaaatioro  of  blood  is  Terr  large. 
W«  have  always  found  more  or  less  ecchymosis  of  the  periosteum 
in  connection  with  fractures  and  gunshot  woonds  involving  bone. 
Not  unfrennently  the  ecchymnsed  sppearance  of  this  membrane 
extends  to  a  considerable  distance  from  the  immediate  seat  of  the 
injury,  eapccially  in  cases  where  the  long  bones  are  wounded  by 
gunshot  projectiles,  and  seems  to  he  produced  in  the  following  way. 
The  osseous  tissue  when  struck  by  a  musket-ball,  for  example,  is 
thrown  into  vibrations,  and,  at  the  same  time,  the  periosteum  and 
the  medullary  tissue  are  also  thrown  into  vibrations  along  with  tbe 
bone.  But,  from  the  difference  in  respect  to  density  and  elasticity 
between  the  periosteum  and  the  bone,  it  results  that  their  respective 
vibrations  are  not  rhythmical,  and  the  discordance  may  be  so  great 
as  to  rapture  the  capillars'  blood-vessels  of  the  periosteum.1  The 
distance  to  which  ecchymosis  of  that  membrane  produced  in  this 
way  may  extend,  will  depend  largely  upon  the  degree  of  the  force 
which  produces  the  vibrations.  In  some  cases  it  has  been  found 
to  embrace  almost  the  whole  extent  of  the  diaphysis  of  a  long 
bone. 

Now,  growing  out  of  this  ecchymosis  of  the  periosteum,  and  of  the 
violence  which  has  produced  it,  there  is  almost  always  more  or  less 
inflammatory  irritation  of  this  membrane ;  and,  not  unfreqoc? 

irritation  becomes  so  intense  as  to  induce  the  inflammatory 
process,  and  develop  a  true  periottitit  cf  a  traumatic  eharaettr. 

Traumatic  inflammation  of  the  periosteum  is  generally. a  repar- 
Om—iif     ative  proces- .  rminates  in   the    formation  of  new 

v***m         osseous  tissue,  which  in  turn   ma;.  ir  soon  after 

the   subsidence  of  the  inflammatory  irritation,  provided  the  new 
osseous  formation  is  not  essential    to  the    widl-bcing  of  tbe  or- 

»  On  Ihta  point  Pirojroff  rniirki,  "  Tbat  which  Rwderfrr  bes  Mid  eowwmtos  tbi  eaVta 
of  a  (imjt<illo  upon  tli*  p*ri«nini»,  I  ted  very  rtumcuriatfc  uxl  acrtttaa-  with  "T  own 
<ot»Klkai».  •  An  aUitle  t»n»  Mracfc  by  a  projoctilo  it  thrown  inlo  vfttntwrn  of  ■  cwlnla 
extant  sad  duration,  Uk*  atauaenri  arfpring-  .    .    If  ih»  twn*  rftxnt**  ' 

■a  that  too  pariotieuaa  and  othot  oofl  part»  cannot  fcUow  town  ribradoua  w  ntovnwoou, 
tho  i— beam  bnct—t  dfthtd  from  too  aorta. • " 
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ganism.  In  the  stumps  of  amputated  limbs  we  have  noi  unfrc- 
quently  seen  the  periosteum  mm  ii  tiii< ike&ed  and  .reddem-d,  t.  c 
inflamed,  and  detached  from  the  end  of  the  stump-bone  upwards  to 
Hi-  distance  of  several  lines.  In  such  case9  there  is  usually  an- 
nular necrosis  and  the  consequence  is  that  after  the  ring  of  dead 
bone  ha*  heen  exfoliated,  a  new  osseous  growth  developed  from 
the  prolifer.itin^  layer  of  the  inflamed  |>erioitteum,  assist*  in  repair- 
ing the  loss  of  bony  substance  occasioned  by  the  IMHTTOtW 

Occasionally,  however,  traumatic  periostitis  proceeds  to  the 
formation  of  purulent  matter.  In  such  cases  the  suppur-  oe-^aisir 
:iii\'  inflammation  of  the  periosteum,  for  the  most  part,  J^^J^' 
ixriipirs  lint  n  limited  space,  and  the  purulent  collection  'H*0** 
is  formed  between  it  and  the  bone,  or,  in  other  words,  a  circum- 
scribed periosteal  abscess  is  prodnced.  In  very  rare  instances,  it 
has  been  related  of  traumatic  periostitis,  that  it  was  diffuse  in  char- 
acter, and  accompanied  also  by  difluse  suppuration ;  but  such  an 
instance  I  did  not  meet  with  during  tin-  late  war,  and  I  hare 
neither  heard  nor  read  of  such  a  case  occurring  in  our  army  during 
that  period,  although  I  have  made  diligent  inquiry  to  that.  i-ml. 
*  )t  course  primary  inflammation  of  the  periosteum  alone  is  here 
red  to.  One  of  the  most  striking  differences  which  I  have 
noticed  between  the  clinical  history  of  traumatic  ort«o~mtftliti*  and 
that  of  travnmtie  periattitis,  is,  that  while  the  former  exhibits  a 
strong  tendency  to  run  into  the  stage  of  suppuration,  tin-  latter 
seldom  produces  such  a  result,  and  that  while  the  former  frequently 
destroys  the  life  of  its  victim,  tin-  lattU  almost  never  proves  i'atul. 
During  the  whole   period  of  the  lute  wur,  Hiinmjj  MTttaU  th'HiKand 

inded  who  came  under  my  own  observation,  I  did  not  even  see 

fats!  case  of  primary  inflammation  of  the  periosteum  ;  and  I  can 

go  further,  and  declare  that  during  all  that  time   I   did  not  even 

with  one  instance  of  primary  periostitis  produced  by  auy  cause 

whatever  that  proved  to  be  troublesome  in  ita  management.      But, 

I  r»noftiti»  givei  riw  to  n«w  bony  growths,  became  toe  deep  of  oatcoffeiietic  layer 
of  the  perioateurn  ii  excited  lo  abnormal  activity.  The  now  call  ^iumli»  heron*  bone- 
corpnaclea,  and  the  new  intercellular  aubtfaaoe  calcined  miatne.  Tha  proa**  couaiati  of 
direct  tranafbrmaiinn  nf  pntaJatlai  •  truttur**.  "  There  i»  no  mrttrrioui  organiiation  of 
■  previously  oxudid  jaico,  no  development  of  blastema  or  of  exudation  rorpuM'lea,  no 
Irajuforwiaiioniorblood-cluli  or  of  HppMitMtoai  l*BpV  There  i<  no  new  procaaa  brought 
Into  arti.ii!  |  Making  but  a  iNSMMAa  utitatkm  of  lit  orWiswji  ooae-ssnsaVjSSjl  fmmctumt  qf 
1S1  fitru^ltta:"  Sea  Oilier  in  Amtriram  Jcmnud  SfaGtai  Scieaeea.  January,  1S»*.  p.  1M. 
In  the  ease*  belonging  to  tli*  category  wtiich  wa  axe  BM  •-■■ii»id»t i«K.  lb*  exclude*  of 
the  netaoganHic  or  proliferating  liter  nf  Ue  periosteum  la  indatnmatory  in  its  naUra. 
Wham  raited  beyond  ■  certain  MBit,  the  product  of  tha  prollfcration  becomes,  not  now 
oeaaooa  tiaau".  hut  jmriilem  matter,  and  lane  an  ibicaai    may  rbna  in  connection  with 
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during  the  same  period,  primary  osteo-myelitis  of  a  traumatic  origin 
was  a  disease  which  frequently  came  to  my  notice,  and  was  ran 
often  seen  to  produce  a  fatal  result  ;  Indeed)  it  mi  one  of  the  most 
frequent  of*  all  the  causes  uf"  death  occurring  from  gunshot  wounds 
involving  bone,  or  from  surgical  operations  undertaken  forth  si 
of  this  kind  of  injur)1.     Again,  while  during  the  last  four  months 
(prior  to  the  time  of  this  writing,  March  25,  IStirJ),  1  have  met 
with  ten  cases  of  osteo-mytditis  occurring  in  civil  pro 
which    belonged    to  tin;   acute   und  one   to  the  chronic  varie- 
this  disease,  six  of  which  died,  and  the  remaining  four  were  sa>ed 
by  the  i  ert'irmance  of  surgical  operations  (e.g.,  umputation  in 
instances),  I   have  not  seen  a  single  instance  of  primary  periosl 
that  moved  dangerous  to  life.      From  these  facts  I  have  been  led 
to  believe  that  while  primary  periostitis  is  a  disease  of  importance, 
and  should   not  be  overlooked,  primary  ostco-myclitis  is  a  disease 
of  much  greater  importance,  und  much  more  destructive  to  human 
life  ;  that  the  one  is,  for  the  most  part,  troublesome  because  it  is 
inconvenient  to  bear,  and  the  other  beoauee  of  its  fatal  character. 

When  the  periosteum  is  inflamed,  its  color  becomes  reddened, 
and  its  thickness  increased.  At  the  same  time  the  tenacity  with 
which  it  adheres  to  the  hone  itself  is  diminished.  W  the  inflam- 
matory process  in  it  proceeds  to  the  formation  of  pus,  the  purn 
mutter  is  collected  between  it  and  the  bone.  In  such  cases  ne- 
crosis of  at  least  the  denuded  circumferential  laminae  is 
very  apt  to  occur,  and  the  dead  hone  is  ultimately  dis- 
[fosed  of  by  laminated  exfoliation.1  Extensive  necrosis, 
however,  as  a  result  of  the  detachment  of  tin-  periosteum  fr 
primwj  inflammation  of  this  membrane  alone,  occurs  but  I 
rarely,  according  to  my  observations. 


I-»mln»Ii"l 
■  xfoIUUucl 
t«  l|il  tO  ur- 
cur. 


The  following  case  affords  a  good  example  of  the  character  of 
the  exfoBatkn  of  dead  bone  which  pertains   to  traumatic  primary 

periostitis. 

Cask  LIT.  Gunshot  Wound  of  Left  Thigh  ;  the  Butt*  grazed  the 
F*mur  without  fracturing  it ;  Suppuration  ttonlintud  «wr  Thru  Tear*, 
with  Occasional  Discharge  of  Scales  of  Bone  (Exfoliations)  ;  contributed 
by  II.  M    Lyman,  M.  D..  of  Chicago,  III.  — Isaac  D.Pagc,  Co.  K.57tli  IIL 

'  I  hava.  howe»«r.  taan  •  coatidmbto  nnnthar  of  aw  whartin  lb*  bono  tra» 
don  «  Jul  of  p»rio«l»um,  th»t  w*ra  not  followed  by  the  txfolitliooof  any  dud  iwnn  ilwoe 
nh*l*y*r     Tba  bnix«  in  whicfa  i  have  *e" .  TCmtfcOM  >   ni.tl*  fai-e, 

tha  thigh.  and  the  It*.    On the aaSM  DalM  Ml    IIkIiiid*  Mr*.  "  It  M  tnit  lliat  tacsa  M>pafa- 
mii  avaa  aataaalfa  lantraoUon.  at  Um  tevfoetoiia  may  Mrar  without  the  drain  of 
aay  portion  of  tha  bona."     Sftltmitf  Sttrgtry.  rol   iii  p.  HI.     London,  1091. 
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Vols.,  aged  LM.  was  wounded  nt  the  battle  of  Shiloh,  Tenn..  April  :>,  1862, 
by  a  riHc-b.ill  which  entered  his  led  thigh  three  inches  above  the  articu- 
:.<•<■.  and,  passing  horizontally  from  left  to  right  under  the 
quadriceps  extensor  cruris  muscle,  grazed  the  inriii.u  surface  01 
bone,  and  emerged  upon  the  inner  surface  of  the  thigh.  Patient  was 
treated  in  the  U.  S.  Hospital  at  Kvansville.  Ind..  where  he  remained  five 
months.  During  die  first  five  weeks  he  was  confined  to  his  bed,  the 
Hub  beiug  kept  constantly  extended.  This  treatment  resulted  in  cica- 
trization nf  the  wound,  and  complete  anchylosis  of  the  knee.  Was  re- 
tained in  hospital  for  five  mouths,  and  then  discharged  from  die  service. 
Every  few  weeks  an  abscess  forms  about  the  place  of  injury,  and  on 
being  opened,  whether  spontaneously  or  otherwise,  discharges  lor  a  few 
days,  sometimes  giving  an  outlet  to  small  scales  of  bone. 

Present  Condition,  July  14,  1869.  —  An  abscess  has  just  been  opcm-il 
close  to  the  original  cicatrix  upon  the  inner  face  of  the  limb.  There 
is  complete  anchylosis  of  the  knee,  and  the  patella  is  adherent 

A  probe  reached  carious  bone,  but  no  loose  necrosed  fragments  were 
discoverable.     There  is  no  shortening,  and  he  is  able  to  use  the  limb, 
when  the  abscesses  are  closed- 
Concerning  gunshot  lesions  of  the  periosteum  and  their  conse- 
Pirugoff  says :  — 

"  Whenever  u  bone  injured  by  a  projectile  is  carefully  examined,  the 
following  changes,  which  I  consider  of  the  utmost,  importance,  are  found 
in  the  periosteum  and  medullary  cavity. 

"  The  periosteum  is  found  cither  exposed  and  suggilluled  (ecchymosed) 
or  detached  to  a  greater  or  less  extent  from  the  bones  and  sod  parts  as 
well  as  suggillated.  The  extrncxuate.d  blood  it  either  limited  to  one  spot  or 
diuetninated.  I  have  not  unfrequentlr  observed,  after  amputations  per- 
formed at  a  considerable  distance  from  the  injured  point  small  puncli- 
form  periosteal  extravasations.  It  muy,  therefore,  with  great  *f££jn 
probability,  be  assumed  ihnt  the  conetuaion  in  comminuted  ww*p«ta»- 
aititxhot  frnrturet  it  propagated  through  the  entire  diuphysit  to  rm«»ff 
it*  place  of  junction  with  the  epiphgti*.  rirtnrhing  the  periosteum  al  tome 
point*  to  a  greater,  at  other*  to  a  leu  extent,  and  rupturing  the  imall  con- 
hj  and  amitt'imoting  vtucl*.  Dy  these  changes,  and  by  similar  ones 
in  the  medullary  tissue,  may  be  explained  the  extensive  necrosis  occur- 
ring so  frequently  after  amputation,  and  also  the  not  unfn-quenl  otUo- 
tnyeUtit. 

"  The  true  (proper)  tat-lite  tuh-periotteal  extraratation  is  found  in  the 

kiii.  only  now  and  then,  after  glancing  blows  from  projectiles.     In 

the  long  bones  it  is  exceedingly  rare ;  I  have  only  met  with  it  after 

f.  contusion  of  the  tibia.     Under  other  circumstnn  >teal 

extravas.ii  for  the  most  part,  cither  diffused  or  |NBC  Ufa  "■     If 

l moe  be  crushed,  the  periosteum  in  the  vicinity  of  the  fracture  is  not 
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unfrequently  found  de-Uched  like  a  flap,  and  separated  from  the  booe 
and  ioft  parts  by  extra vasated  blood.  Ichorous  suppuration  of  the  sub- 
periosteal extravasation,  secondary  detachment  of  the  periosteum  by 
suppuration,  exposure  of  bone,  necrosis,  and  osteophyte  formations, 
are  almost  inevitable  consequences  of  this  traumatic  concussion  of  the 
periosteum.  Whoever  has  had  much  to  do  with  the  conservative  treat- 
ment of  gunshot  fractures  of  the  upper  extremity,  and  has  often  had 
occasion  to  perform  secondary  resection  in  these  cases,  knows  bow  far 
the  purulent  accumulations  may  reach  under  the  periosteum,  and  to 
what  distance  the  osteophyte  formations  msy  extend.  But  also  in  in- 
stance* where  there  has  been  no  injury  of  bone,  there  sometimes  occurs 
after  long  suppurating  wounds  near  bone,  particularly  in  the  vicinity  of  an 
epiphysis,  this  phenomenon  in  so  marked  a  degree  that  the  idea  readily 
suggests  itself  that  an  unrecognized  fracture  may  have  existed.  Be- 
yond doubt  the  unexpected  osteophyte  formations  taking  place  under 
such  circumstances  must  he  ascribed  to  concussion,  local  detachment  of 
the  periosteum,  and  to  scattered  extravasations  underneath  it  It  is  but 
seldom  after  slight  glancing  blows  from  spent  balls  that  clearly  defined 
|M'ri«iU:il  oiiiluHiiin-  ;in  Dtl  lift  Ml  li.  I  II  MUX  pk  ,  ■  >»  •  ■  rr. <1  in  tin- 
case  mentioned  by  Stromeyer.  (A  shot  struck  the  oscalcis  on  its  outer 
side,  without  perforating  the  boot.  After  a  short  time  a  tumor  was  iVlt 
at  the  injured  point  very  similar  in  shape  to  the  half  of  a  muskct-balL) 
In  examining  amputated  limbs  in  cases  when;  the  periosteum  presented 
punctiform  suggestions,  though  still  adherent  to  the  bone,  it  has  ap- 
peared to  me  to  admit  of  being  detached  with  more  ease  ' 
entire  shaft  than  in  the  normal  condition.  Examination  of  limbs  re- 
moved in  the  intermediate  period*  very  frequently  discloses  suppuration 
of  the  subperiosteal  extravasations,  and  a  serous  and  aero-pur. 
infiltration  of  the  periosteum.  It  is  probable  that  the  acute  pun 
oedema  of  Lin:  doep  cellular  planes,  which  sometimes  follows  severe  ii 
of  bone,  is  the  direct  consequence  of  these  lesions  of  the  periosteum." 

But  these  periosteal  lesions  are  almost  always  accompanied  ■ 
corresponding  lesions  of  the  marrow.    Morei.  nch  rases  the 

ulliiry  tissue    usually  presents   the   inflammatory    process  at  a 
stage  much  farther  .I'ivunccd  in  the  work  of  destruction,  than 
periosteum.     In  such  cases  tha  medullitis  almost  invariably  pr< 
to  be   more  destructive  to   tissue  and  dangerous   to   life    than   the 
periostitik.      In  such    cases    the  medullitis    generally   bocomw   in 
reality  the  chief,  and  the  |K.-riostitis  the  mboitlinate  it 

aecon>larv  ...-titi>  with  necrosis  occur-  more,  in  cotueQuencc  of  Uio 
former  than  the  latt  »  disorder. 

OHiit,  in  trotting  >>'■  thi     rillammatory  changes  which  are  pi 
doood   by  traumatic    i  of  the  diffweni    structurei 

enter  into  the  cumposition  of  booe,  remarks,  that  the  rapidity  widi 
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which  these  changes  occur*  varies  very  much  according  to  tho 
tissue  affected.  In  the  deep  (osteogenetic)  layer  of  the  perios- 
teum, and  in  the  marrow,  whan  tfafl  inti-ro-ilular  (basis)  substance 
is  loose  and  unresisting,  these  mod ideations  take  place  more  quickly 
and  readily  than  in  the  fibrous  and  cartilaginous  structures  V  I 
the  intercellular  substance  is  more  donse.  The  process  is  still 
slower  in  the  osseous  structure  proper,  and  is  almost  totally  inap- 
ilile  in  the  completely  formed  adult  bone.1  The  inference  is 
unavoidable  that  inasmuch  ;is  tin-  marrow  is  the  softest  and  the 
richest  in  cells  of  the  several  structures  which  enter  into  the  com- 
position of  bone,  even  so  it  is  more  liable  than  the  others  to  suffer 
from  tnuimutic  OHMM,  to  experience  inflammatory  changes,  and  to 
become  transformed  into  pus. 

Besides  primary  periottitia  of  a  traumatic  oritfin,  three,  other 
variotk-.s  of  this  disease  are  recognized.  They  are,  first,  the  acrqf- 
uloutj  second,  the  syphilitic,  and,  third,  the  rluumatir  form. 

The  symptoms  ordinarily  produced  by  primary  inflammation  of 
the  periosteum  arc  pain  referred  to  the  seat  of  the  disease,  and 
more  severe  at  night;  tumefaction  of  the  periosteum  itself,  which 
can  generally  be  detected  by  manual  examination,  unless  the  in- 
flamed membrane  is  deeply  covered  by  soft  parts,  as  in  the  thi^h, 
etc..  and  tenderness  under  pressure.  If  the  sent  of  the  inflamma- 
tion be  circumscribed  or  limited,  the  swelling  is  commonly  called 
a  node. 

It  is  not  proposed  to  discuss  the  aerofuloua.  the  syphilitic,  and 
the  rheumatic  varieties  of  |>eriostitis  at  length  in  thil  pine,  be- 
the  first  place,  the  experience  of  the  late  war  doe*  nut 
appear  to  have  developed  any  now  facts  in  their  clinical  history  ; 
and,  in  the  second  place,  the  treatises  on  surgery  in  general  use 
i in  tolerably  full  accounts  of  them,  especially  their  symptom* 
atology  and  therapeutics. 

The  form  of  periosteal  inflammation  which  thus  far  has  claimed 
onr  attention  is  tho  primary.     A  few  words  should  also  g^o,,^ 
be  said  upon  the  teamdary  forms  of  this  disease.     We  »**'*"uu*- 
have  already  seen,  while  studying  the  subject  of  osteo-mvelitis, 
that,  not   imtWuiieiitly,  the  inflammatory   process  pominencin 
tin-  iiiwl nl lary  tissue  extends  through  the  bone  |0  the  periosteum, 
at  a  later  period,  and  produces   in  it  a  series  of  I  »l  trans- 

formations  which  were   than   pointed  out  at  considerable   length. 
1  8m  J—ticm  Amnrt  Jfoic-i  80-0-,  Jmwji,  1818,  p.  160. 
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of  tike  bone  ia  totality.  In  such  cases  Ike 
l  giSMrafly  very  rapid,  the  local  pain  and 
isawa  are  v*ry  peat,  dktms  tnrolvmg 
ti>r  w&ow-  thickness  of  the  diseased  booe  b  quickly  produced,  and  eat- 
between  tke  detached  periosteum  and  the  bone,  and  socaetiaBe*  to 
the  surrounding  soft  part*,  takes  place.  Sack  a  cue  patent  mflaaa- 
metioa  of  the  periosteum,  the  bone,  and  the  marrow,  is  an  acute 
form,  if  one  of  the  moat  rapidly  Jaetructin  of  all  the 
which  man  is  afflicted, 


Tke  AcuU  Paiotttal  Ab*x*s.  —  We  have  already  slated  that 
*•»--  diffuse  inflammation  of  the  perioftetun  is  not  a  disease  of 

*—  frequent  occurrence.  The  acute  periosteal  abscess  which 
■mat  be  considered  as  one  of  the  consequences  of  diffuse  periostitis, 
occurs  still  more  rareljr  than  that  disease.  On  account  of  its  oc- 
casional connection  with,  but  more  especially  its  liability  to  simulate 
osteo-rayeliha,  this  form  of  abscess  claims  some  attention  at  our 
bands  in  this  place.  It  is  preeminently  a  disease  of  youth,  and 
occurs  most  frequently  about  the  age  of  puberty.  Of  twenty-three 
cases  collected  by  Chassaignac,  four  occurred  prior  to  the  age  of 
ten  years,  fifteen  between  ten  and  eighteen,  and  four  between 
eighteen  and  thirty-six.1  It  attacks  males  more  frequently  than 
females.  It  invades  the  lower  more  often  than  tin-  upper  extrem- 
ity. The  strumous  dyscraaiaand  debilitated  conditions  of  the  body 
arising  from  insufficient  food,  unwholesome  dwelling*,  and  o 
work,  appear  to  be  predisposing  causes  tor  its  development.  In 
the  acuta  periosteal  abscess  the  purulent  collection  and  the  m 
lug  produced  by  it  are  usually  spread  over  a  large  surface.  It  is 
apt  to  produce  extensive  necrosis  and  to  put  the  [mtient's  life 
in  gr  not  unfrequcntly  accompuniexl   by    acute 

,rative  0  ith  inflammation  of  the  osseous 

itself.     CliasMiignae  relates  a  case  of  that  «»rt.  wherein  the 
disease  was  produced  by  violence.'     But  this  disease  may  occur 

'  fUt  TrmU  fr  I .y/*ralAw,  I.  J.  p.  Hi.  *  Op.  Wt  «■  i.  ff.  Ot,  -W7- 
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without  being  complicated  with  suppurative  inflammation  ot 
medullary   tissue.1     Two  cases  of  acute  periosteal   ah-  ctaaai. 
sccss  have  been  observed    by  the  author.     Both   were  «ib*». 
children  under  ten  years,  of  the  male  sex,  and  of  a  decidedly 
scrofulous  diathesis.     In  both  the  tibia  was  the  seat  of  the  disease. 
After  long  treatment    both  recovered  with  useful  limbs.     Ann 
scrofulous  medication  proved  very  beneficial.     Chassiiignae,   who 
has  investigated  this  disorder  with  a  good  deal  of  care,  ami  written 
tin-  beat  iGcoant  af   it  which  we   possess,  has  stated  seventeen 
Lotions  which  he  had  been  led  to  adopt  concerning  it.     They 
are  as  follows :  — 

1 .  The  period  of  youth  and  the  scrofulous  dyscrasia  constitute  s 
notable  predisposition  to  the  acute  periosteal  abscess. 

2.  The   lower  extremities  arc  especially  predisposed  to  this  kind  of 

abeeewi 

8.  Among  the  causes  of  this  disease  there  ought  to  be  mentioned  :  1, 
rheumatic  parentage  ;  2,  humid  dwellings;  8,  external  blows;  4,  strong 

■rati]  e motion  j  H,  fatigue,  when  excessive  and  disproportionate  to 

the  :i»e  <>f  tin-  xuhject :  ii,  the  critical  epoch  of  1 1 1 -: -  afuptlve  ftvtl*]  7, 
ilir  sudden  inipproiVlll  of  huppuratiou  in  the  fistulous  channels  kept  up 
by  diseased  bone. 

4.  In  acute  periosteal  abscess  the  pain  precedes  all  the  other  symp- 
toms, even  the  fever;  this  pain  is  excessive,  deep-seated,  and  analogous 
to  that  of  severe  whitlow.  It  gives  to  the  patient  the  sensation  of  im- 
pending fracture ;  it  is  subject  to  nocturnal  exacerbations. 

5.  This  disease  is  not  accompanied  by  any  alteration  in  the  color  of 
the  skin. 

6.  In  acute  periosteal  abscess  of  the  femur  the  disease  commences 
almost  always  in  the-  Inferior  half  of  the  bone. 

7.  In  this  disorder  the  tumor  fluctuates,  but  coalesces  with  the  bone. 
W.  The  means  of  perceiving  fluctuation  in  acute  periosteal  abscess  of 

the  thigh,  consists  of  grasping  the  member  with  both  hands  and  prac- 
ticing upon  it  pressure  alternately  in  opposite  directions. 

9.  The  pus  of  this  kind  of  abscess  presents  oil  globules. 

10.  In  i  I*  periosteal  abscess,  there  is  always  m  •■  msis.  mure  or  less 
superficial,  of  the  bone  upon  which  the  abscess  rests  -,  the  sequestrum 

ults  from  it  may  disappear,  either  by  resorption,  or  by  elimina- 
tion in  small  fragments. 

1 1.  In  acute  periosteal  abscess,  whatever  its  extent  may  be,  the  artic- 
ulations contiguous  to  the  affected  bone  almost  always  preserve  their 
integrity,  while  in  asteo-myelitis  they  are  generally  affected. 

1  In-  acute  periosteal  abscess  Is  distinguished  clinically  from  the 

>  Vido  TmiU  /Va*>«  dt  U  Sfffm-aliiim,  U  I.  p.  M7  €*«?.,  Out  liS. 
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dbhss  phlsynon  (eeftaUtis) :  1,  by  the  absence  of  puffin  rm  ;  8,  by  the 
presence  of  distinctly  circumscribed  fluctuation ;  3.  by  the  localisation 
of  the  swelling  upoo  one  bone  in  particular,  as  compared  with  tit*  difnsssd 
tumefaction  of  cellulitis ;  1,  finally,  by  the  peculiar  character  of  the 
pain. 

13.  The  first  indication  to  fulfill  in  the  treatment  of  this  disease  is  to 
cut  promptly  and  freely  down  to  the  bottom  of  the  abscess. 

1 4.  Some  case*  of  acute  periosteal  abscess  require  the  employment 
of  counter  openings. 

15.  In  the  treatment  of  acute  periosteal  abscess,  the  antiseptic 
trashes,  the  drainage  tubes,  and  the  perforated  seton,  are  useful  auxil- 
iaries against  putridity  ;  the  douches  with  muriatic  acid,  in  the  propor- 
tion of  from  one  to  two  parts  to  a  thousand,  hasten  the  disappearance  of 
the  sequestra. 

1 0.  The  acute  periosteal  abscess  may  require  to  be  treated  either 
by  primary  amputation,  on  account  of  the  considerable  disturbance 
which  it  produces,  or  by  secondary  amputation,  when  it  becomes  a  cause 
of  constitutional  exhaustion. 

17.  The  employment  of  the  preparations  of  mercury  is  contra-indicated 
in  the  treatment  of  periosteal  abscess,  especially  when  it  occurs  in  young 
and  scrofulous  subjects.1 

We  have  already  pointed  out  the  method  of  distinguishing  sup- 
purative inflammation  of  the  medullary  tissue  from  acute  periosteal 
abscess.* 

The  employment  of  free  incisions,  the  administration  of  anodynes 
to  allay  pain,  and  a  nourishing  diet  to  support  the  patient's 
strength,  constitute  no  inconsiderable  portion  of  the  treatment 
appropriate  For  acute  periosteal  abscess.  Cod-liver  oil,  iron,  and 
quinine  also  are  generally  useful,  especially  in  treating  the  scrofu- 
lous forms  of  tho  disease. 

According  to  my  own  observations,  suppurative  inflammation  of 
the  marrow  is  a  disease  of  much  more  frequent  occurrence  than 
<l  ili  use  inflammation  of  the  periosteum  of  a  suppurative  character. 

In  respect  to  treatment-,  traumatic  periostitis  (primary)  but 
dom  requires  particular  attention.    Generally,  the  remedial  meas- 
ures which  suffice  to  cure   tin'    injury  sustained   by  tlie   investing 
soft  parts,  suffice  also  for  the   relief  of  the  inflamed  periosteum. 
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These  measures  consist  of  cold  applications,  such,  for  example,  as 
the  cold-water  dressing,  and,  in  severe  cases,  the  ice-dressing, 
quietude,  and  the  local  abstraction  of  blood  in  occasional  instances. 
When  the  acute  stage  has  been  passed,  the  tincture  of  iodine  may 
oftentimes  be  applied  to  the  affected  part  with  benefit.  Occa- 
sionally, however,  purulent  collections  are  established  between 
the  periosteum  and  the  bone  in  consequence  of  injury.  These 
should.be  freely  incised  at  an  early  period,  indeed,  the  earlier  the 
better  after  the  formation  of  matter  has  occurred  ;  and  when  ne- 
crosis results  from  them,  the  dead  bone  should  be  extracted  as 
soon  as  it  exfoliates.  When  inflammation  of  the  medullary  tissue 
exists  at  the  same  time  or  is  coincident  with  the  periostitis,  it  re- 
quires the  adoption  of  remedial  measures  calculated  to  lessen  its 
intensity  and  to  obviate  its  consequences,  which  have  already  been 
discussed  at  sufficient  length. 
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OHOgrrns- 

Wraqowicy  of  Acota  Primary  Oftltls,  ud  ih*  JUaaoai  tkarafcr.  —  VartaUea  of  Oftib*, 
oanulr,  Tranmatle,  Soofulotn.  Syphilitic,  Khennutic,  and  Gouty.  —  Traaraatic  alone 

diaeuued.  —  «  hronie    Traumatic    Onliti»   not    infrequent  a*    a  Secondary  Aftection 

Pathological  Change*.  —  Kedneea  ami  s.l-r. ^t«.  or  In.luratioo.  are  the  Primary  Change*. 

—  OWrratiofla  of  Mr.    Harwell.  —  Subsequently  tli«  Bona  hecomea  lighter  and   nwrt 

porori»  |«)«ti.v-i.i)rv.«i«)   in    Consequence   of    Inlerstitiil    Medullixaiioai ScUrorn  and 

Oitsn-pormln  sometimes  coexiit  in  Different  Portions  of  the  «atn*  Bone  —  Ostitis  pro- 
ceeding to  Suppuration,  and  forming  iometin>M  Chronic  Abscesses  of  Bone,  with  other 
Pathological  Clitngaa  resembling  thoaa  which  oeear  b  Abacaaa  of  lb*  Soft  Parti — 
Symptomatology.  —  Wat  or  M«  phi  tic  Gangrene  of  Bone  mar  occur  as  a  Basalt  of  Ottilia. 

—  Trnamunt,  general  and  local,  in  the  Acuta  and  Chronic  Koran*.  —  TnsatmcBt  of  Chronic 
Abeceea  of  Bona. 

Pkikaiiy  inflammation  of  the  otttxnu  tutue,  in  an  acute  form,  by 
■ninth   is   meant  an  a«ulv   inflammation  eoOafflOactflg  in  the  b 
DMpDSClM  and  the  calcined   intercellular  suli  .  f  the  osseous 

tissue  proper,  i*  a  rtiwwrff  which  is  but  rarely  mot  with  :  while 
Amt"  i,H-      acute  mednUitii  ind  periostitis,  hut  especially  the  fbnuer, 

II- f.    .-lilt.  ,  ,  .  .. 

nu».  not.   iinfivcpii-ntlv   present    themselves   as    primary  (***■ 

orders  (as  we  have  a  I  ready  seen),  resulting  from  injury.      N<u 
wc  surprised  at   tliia  comparative  rarity  of  acute   primary  ostitis, 
when  we  remember  how  vascular  and  rich  in  cell-structures  the 
medullary  tiarae  is;  while  the  one*  proper  is  among  tho 

least  vsiscular  of  all  the  tissues  of  the  body,  and  at  the  same  tin 
but  icantfly  rapplied  with  corpuscular  elements.    Acute  inrlaiiima- 
tinn.  located  primarily  in  the  rjaaanna  tnmse,  is  generally  mOo  at- 
tended with  inflammation  of  the  periosteum  and  the  marrow,  be- 
cause the  inflammatory  process  quickly  spreads  to  I  ho 
('nun    its  rtarting-poilll  ID   thfl    bone  tiatne.      In  such  easea  the  in- 
flammation of  the  marrow  or  the   periosteum   is  truly  a  - 
;iU'i.'(ti(itt,  that   i-^.  it   lnis  been  induced  by  a  prcc 
tory  leaion  of  the  bom  ire  proper.      Hut  acute   Otsl 

seldom   stands   in    this   rehition   to  either  medullitis  or  pcriosl 

Aco  rer,  not  unfteanentty  oeeare.1 

:-  to  'illirr.  "  inflammation  does  not  affect  the  lwr»-celU  proper,  except  tecMid- 
krili  ;   it.   hr.i  asftota  an- produced  upon  Uie  msrrow  oeiU,  I  lyta  of  (he 

pcrloeteurn,  ami   llw    .-ucUnte  of  tbe    HaTenian  canal*-"     (S»a  Amman  Jamnai  JfeAeui' 
Htiimeu.  January,  1SS9,  p, 
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The  causes  of  ostitis  are  manifold  ;  and  hence  we  recognize  sev- 
eral varieties  of  this  disease.  Wo  admit,  1st,  the  traumatic,  2d, 
the  terofiUout,  3d,  the  syphilitic,  4th,  the  rheumatic,  and  5th,  the 
gouty  forms  of  inflammation  of  the  osseous  tissue.  We  shall  re- 
strict our  attention  mainly  to  the  first  named,  that  is,  traumatic 
ostitis,  in  what  we  are  about  to  say  upon  the  subject  of  ostitis,  lie- 
cause  there  is  not  sufficient  space  at  our  disposal  to  permit  us  to 
enter  into  an  extended  consideration  of  the  other  forms  of  this 
malady. 

While  acute  primary  ostitis  occurs  very  rarely  from  any  cause, 
chronic  inflammation  of  the  osseous  tissue  not  unfreqently  presents 
itself  as  a  primary  affection ;  especially  tin-  scrofulous,  the  syphi- 
litic and    tin-   rheumatic   varieties  of  it.     Climnie  ostitis   chronic 
of  u  traumatic  uri-jin  is  also  tremieiitlv  seen,  inn.  it  is  gen-   u*um»uc 
eroJIy  secondary  in  character;  that  is,  the  inflammatory  «<kmbou. 
process  has  commenced  in  a  neighboring  tissue,  such  as  the  marrow 
or  the  periosteum,  and  spread  from  it  to  the  osseous  tissue  proper. 
Cases  X., XI.,  XXIX.,  XLIV.,XLVIII.,I.I.,  etc.,  afford  example* 
of  such  .!'  rence.     Now,  while  traumatic  ostitis  of  a  xt.cundary 

character  is  frequently  seen,  traumatic  ostitis  of  a  primary  Primary 

,  -1,11  II  it  ln.«>n»Uo 

character  is  but  seldom  encountered,  because  the  ele-  u.«w«  mo- 
mentary structure  of  bone  tissue  is  such  that  it  is  much  less  liable 
than  the  marrow  and  the  periosteum  to  become  irritated  by  me- 
chanical causes.  Such  causes  operating  upon  bone  as  a  whole 
thus  generally  produce  inflammation  in  the  marrow  or  the  perios- 
teum before  the  bone-tissue  becomes  involved. 

The  following  case  affords  the  only  example  of  primary  traumatic 
ostitis  that  came  under  my  observation  during  the  late  war.  Jt 
is  possessed  of  much  interest  in  other  respects  besides  the  disease 
of  the  bone,  and  therefore  it  is  related  at  length.  The  patient  .it 
i mi.  time  li'll  "iii"  an  apparently  hopeless  condition,  induced  bj 
lii.i.  In  mi  which,  however,  he  rose  again;  and  finally  rcam- 
putation  effected  his  cure. 

lie  was  also  one  of  the  few  patients  whom  I  have  seen  recover 
from  well-marked  pya-mia. 

Cask  LI  II.  Primary  Amputation  of  Left  J^y  fur  Gunshot  Injuries, 
followed  on  the  Twenty-fifth  Day  by  Pyctmia  Jrum  which  Recovery  took 
Place :  Stump  healed  entirely  in  J'Jiylity-five  Days  :  Stump  afterwards 
became  irritable  and  excessively  painful  frvm  Chronic  Ostitis  ;  Jfeyniijm- 
talivn;  Recovery. —  Private  Daniel  O'Connor,  Co.  C,  Cobb's  Legion 
(Con letle rate),  aged  28,  was  admitted  to  the  Sainton  IT.  S.  Army  Gen- 
eral  Hospital,  September  2.1,   18601  having  been  wounded   on  the  2lst 
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October  86.  —  His  general  condition  is  better.  The  swelling  of  the 
lymphatic  glands  has  entirely  subsided,  and  that  of  the  stump  is  grow- 
ing less.  His  tongue  is  more  moist  aud  his  appetite  improved  Ordered 
the  iron  to  be  administered  every  six  hours,  and  the  whiskey  every  four 
hours,  in  the  same  doses  respectively  ns  heretofore. 

October  29. —  He  is  doing  well  An  exfoliation  from  the  end  of  the 
fibula  was  removed. 

November  4.  —  The  stump  is  contracting  aud  cicatrizing.  An  ex- 
foliation from  lite  end  of  the  tibia  was  removed  to-day.  Reduced  his 
allowance  of  whiskey  to  four  ounces  daily. 

December  I H.  —  The  stump  has  healed.  He  says  that  it  is  painful. 
His  general  condition  is  good. 

January  1.1,  L8M. —  Hit  iniitiiiiii'il  to  complain  very  much  of  pain 
located  in  the   Mump.     Instead  of  n1  :-.|>|>earcd  rather  to  in- 

crease as  the  consolidation  of  the  interior  advanced.  The  cicatrix  was 
observed  to  be  thin,  blue-colored,  tender,  and  firmly  adherent  to  the 
end  of  the  tibia.  Some  thickening,  apparently  of  the  periosteum,  vu 
observed  on  the  front  of  the  tibia.  This  thickening,  flattened  in  shape, 
extended  11  distance  of  one  or  two  inches  above  the  end  of  the  tibia.  It 
*«i  the  seat  of  so  much  tenderness  that  the  patient  would  not  allow  it  to 
be  thoroughly  examined  by  the  touch.  He  complained  of  tenderness  also 
at  the  end  of  the  fibula.  The  stump  was  somewhat  wanner  than  natural, 
but  not  swelled  as  a  whole.  There  was  no  swelling  of  the  stump  what- 
ever, aside  from  the  amount  of  periosteal  thickening  already  il 
It  presented  no  abnormity  in  color  besides  the  blueness  of  tin-  1  •ic.itri.v 
above  mentioned.  He  said  the  pain  was  constant,  heavy,  and  aching  in 
character,  and  located  about  the  end  of  the  tibia  at  the  periosteal  thick- 
ening, and  at  the  end  of  the  fibula,  being  more  severe,  however,  in 
live  former  than  in  the  latter  locality.  He  said  also  that  the  pain  lasted 
all  the  while,  both  day  and  night,  in  about  the  same  degree  of  intei 
if  there  was  any  difference  it  was  rnthi-r  BOM  severe  nt  night.  He  was 
ordered  to  have  the  iodide  of  potassium  administered  to  him  in  full 
doses,  nod  to  have  the  compound  iodine  ointment  applied  over  the 
thickened  periosteum.  This  treatment  was  continued  for  some  time, 
and  under  it  the  stump-pain  abated  considerably,  but  did  not  disappear. 
The  thickening  of  the  periosteum  slowly  riliploith+d,  aud  finally  went 
away  cii'irdy.  After  a  while  the  medicine  seemed  no  longer  to  do  liim 
any  good,  and  its  administration  was  suspended ;  but  the  heavy,  aching 
pain  in  the  end  of  the  tibia  and  fibula  still  continued,  and.  afterwards, 
appeared  to  become  worse  than  ever. 

In  the  month  of  March  it  was  observed  that  certain  of  the  post- 
muscles  of  the   stump,  the  gastrocnemius  and  solans,   es|Mscially  the 
former,  were  gradually  contracting,  and  thus  pulling  the  stump  out  of 
shape. 

-he  fore-part  of  April  the  stump  had  assumed  decidedly  a  wedge- 


OP  TUT.  CASK. — tti*F"CTJ 


(fh*  apes  bang  at  the  cad  of  the  stnmp-bonss).  ft— 
efrbecsJfssandes,   The  flexor  aansdes  of  the  leg, 

contracted,  and  firmly  holding  the 
bent,     lie  complained  bitterly  of  the  pun,  which  was  st2 
by  ccaawdtrable  tenderness  abort  the  ead  of  the  itwp  bo—     Be1 
pale,  weak,  and  thin,  and  bis  couataoancc  tipn—td  {re 
Beth  the  local  symptoms  nod  the  general  condition  of  the  pade 
demanded  that  the  (bean  of  irritation  should  be  lemored  wkbont 
delay.     The  rymptoma  clearly  indicnted  that  the  osaeoas  tinme  of  the 
•tamp  ni  iUtmti,  and  that  it  should  he  removed  by  | 

Now,  in  anch  eaaea  two  method*  of  opemrjre  procednre  may  be  i 
ployed.    We  can  either  cut  into  the  stomp,  separate  the  soft  parte  fi 
the  bones,  and  eaw  them  off*  at  ■  writable  point,  or  we  can  raiampfn 
utiw  place  atiTl  higber  up.     The  uncertain! y  with  regard  to  the  extent 
to  which  the  bouea  might  be  diseased  in  this  case,  and  the  large  I 
of  contraction  on  the  part  of  the  calf -muscles  determined  me  to 
the  latter  method 

April  It. — The  leg  was  accordingly  reampntated,  by  the  author, 
at  the  place  of  election  by  the  double-flap  method,  the  patient 
etherized.  The  muscles  presented  a  red  color,  and  were  not  fatty. 
The  operation  was  attended  with  a  good  deal  of  shock,  although 
more  than  a  lablespoonful  of  blood  was  lost.  The  flaps  were  carefully 
coapted  and  secured  by  several  points  of  interrupted  suture,  and  several 
strips  of  kinglass  plaster.  Several  circular  turns  of  a  roller  bandage 
were  applied  round  the  stump  in  order  to  give  it  adequate  support,  and 
a  dose  of  rnorphin  was  administered.     Reaction  came  on  promptly. 

Hie  trntnituitiun  of  the  amputated  part  showed  the  presence  of  a  low 
grade  at  inflammation  in  the  lower  part  of  the  dump-bone*.  On  splitting 
the  tibia  it*  compact  tiwue  wo*  «cen  to  present  a  dart-red  eolor  and  to 
contain  more  blood  tlmn  natural  fur  a  distance  of  nearly  two  inches 
•bore  the  orii:  |  >-cnd.     The  peristeum  was  entity  peeled  off  in 

thi*  locality,  (hut  not  idsewhere)  and  the  exposed  osteons  svrfiire 
somewhat  rougher  than  natural,  and  dark-red  in  eotor.  The  periosteum 
Itself  in  the  same  locality  was  somewhat  thickened  and  reddened. 
Within  the  medullary  cannl  a  moderately  thick  plate  of  new  bone,  also 
dnrk-rod  in  color,  was  found  attached  to  the  internal  surface  of  the  in- 
flamed pari  of  dM  hone,  but  UUnfuiS  else.  This  new  osseous  lamina 
was  but  loosely  connected  with  the  inflamed  bone.  The  marrow  was 
|»lr-yel|ow,  soft,  and  very  fatly.  It  did  not  rxhihit  any  evidence  of  be- 
h  da  tried  at  any  point  It  did  not  even  exhibit  abnormal  vascularity 
at  any  point.  The  end  of  the  tibia  was  well  rounded  off,  and  the 
medullary  rnnal  was  sealed  up  by  a  thin,  smooth,  white  plate  of  bone. 
It  was  uImi  observed  that,  at  the  place  of  reamputation.  the  tibia  sawed 
i-leraMy  more  easily  than  usual,  and  that  its  structure  was  more 
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porous  and  spongy  than  natural  (osteo-porosis).  The  compact  tissue 
throughout  the  amputated  bone  was  very  porous  and  spongy,  but  more 
so  at  the  end  than  else* I 

About  the  lower  end  of  the  fibula  the  periosteum  was  much  thickened 
and  hard  like  cartUag*.  The  osseous  cianiu-  in  tin-  same  locality  pre- 
sented f>  i'  chronic  inflammation  similar  to  those  seen  in  the 
tibia  and  described  above.     The  marrow  of  the  fibula  was  fatty  and  not 

loflamefl 

The  slump-^nd  r>f  the  posterior  tibial  nerve  was  somewhat  bullwvus, 
but  not  very  markedly  so.  The  sheath  of  tin-,  nerve  appeared  to  be 
somewhat  thicker  than  natural,  but  it  was  not  inflamed,  ami  did  not 
compress  its  contents.  The  tissue  of  the  nerve  itself  presented  a  natural 
appearance.     The  blood-vessels  were  properly  sealed  up  and  sound. 

Progrvtt  of  Cote   "Oer  th*  Re.  April  \f>. — There  is  a 

moderate  amount  of  febrile  excitement  The  stump  is  but  little  swelled 
and  in  fine  condition. 

April  16.  —  He  has  no  fever  to-day.  The  stump  is  doing  welL  Hit 
coated  but  little. 

April  17.  —  Pulse  about  100  ;  tongue  more  coated  ;  dressed  the 
stump  and  removed  all  tin-  suture*. 

April  18.  — The  stump  ia  now  moderately  swelled,  and  its  integument 
is  red  (erysipelatous)  up  to  the  knee  ;  pulse  about  ISO,  Prescribed  the 
lead  and  opium  wash  for  the  stump,  hydrarg.  chlorid.  mite  grs.  x.  to  lie 
followed  by  sal.  Rochcllc  }ss.  and  allowed  spts.  fniineuti  w  it  U  nutrients. 

April  10. —  rtnweU  not  moved;  lymphatic  glands  of  groin  swollen 
and    painful  ;  n    otherwise  about  the  same.     Prescribed  pulv. 

aloes  grs.  x.,  pulv.  i  \,  to  be  taken  at  once. 

April  20 Lymphatics  (superficial)  of  thigh,  tender  ;  hard,  lik<-  little 

cords  in  feel,  and  the  skin  over  them  is  discolored  so  as  to  exhibit  dark- 
red  streaks;  general  condition  better;  continued  the  stimulants  and  the 
lotion. 

April  IL —  Inflammation  of  lymphatics  subsiding:  dressed  HUBB 
and  found  the  major  part  of  it  united  by  adhesion.  Prescribed  tonics; 
namely,  quiniae  sol  ph.  grs.  ii.,  elixir  vitriol,  gtts.  xx„  ter  in  die  sumend. 

April  'J2.  —  Inflammation  nearly  disappeared ;  he  is  doing  well  in 
every  respect. 

Jung  3.  —  lie  was  transferred  to  Lincoln  Hospital,  the  depot  for 
wounded  prisoners  of  war ;  curtJ.  The  stump  had  a  good  shape  and 
woa  in  good  condition. 

The  healthy  condition  of  the  medullary  I&BRM  >n  'his  cose,  and 
the  n  >l  'lisoaso  in  the  puriostonm,  show  con-  r-w/owi  u 

i-lv  that  tliin  was  an  in-tan.  r    of  prirnarv  inflainma-    attuk 
if th«  boas  itaelf;  an<l  that  ita aright  w teaqiMtiw if rtmrirtri 
probable  by  tlie  fact  that  it  fallowed  amputation. 
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There  can  be  no  doubt  thai  the  asteo-porosis  (mednlUtaiion1)  in 
this  case  had  an  inflammatory  origin,  and  that  it  had  been  produced 
by  a  very  protracted  exposure  of  the  osseous  tissue  to  the  inflam- 
matory process.  The  ostitis  had  lasted  over  three  months,  when 
reamputntion  was  performed.  The  osteoporotic  condition  was  alio 
more  strongly  marked  at  the  end  of  the  bone  than  elsewhere,  sine* 
the  inflummation  of  the  osseous  tissue  had  commenced  at  the  end 
of  the  bone,  and  was  therefore  of  an  older  date  in  that  locality 
than  elsewhere. 


When  a  bone  is  invaded  by  the  inflammatory  process  without 
imiftth-  producing  necrosis,  the  first  alteration  in  its  appearance 
•Mi  which  takes  place  is  the  development  of  a  number  of  red 

minute  spots,  which  may  be  exposed  to  view  on  the  exterior  of  the 
hone  by  .stripping  off  its  periosteum,  and  in  its  substance  by  making 
a  section  with  a  saw.5  After  the  inflammatory  process  has  contained 
fur  a  longer  time,  the  osseous  tissue  becomes  diffusely  reddened  or 
accquires  a  rosy  hue.2 

The  first  effect  of  the  inflammatory  process  upon  the  osseous 
Mm**  tissue,  besides  the  alterations  in  color  above  mentioned, 
J££|IrS£  has  seemed  to  me  to  be  an  increase  in  its  density,  that  is, 
nr.ich.npe.  tne  production  of  sclerosis  or  induration.  I  have  ob- 
MTVtdg  not  unfrequently,  in  specimens  of* necrosis  occurring  in  the 
shafts  of  the  long  bones,  whose  formation  had  been  accompanied 
by  acute  ostitis,  that  the  structure  of  the  necrosed  piece  seemed  to 
be  denser  than  natural,  and  that  the  specimen  appeared  to  have  a 
greater  weight  than  that  possessed  by  a  similar  piece  of  healthy 
bone.  I  have  also  noticed  several  times  that,  in  making  longitudi- 
nal sections  of  stump- bones  affected  with  suppurative  osteo-myelitis 
wherein  the  inflammatory  process  had  recently  extended  itself  from 
the  marrow  to  the  osseous  tissue,  the  inflamed  portion  of  the  bone 
was  harder  to  saw  than  the  healthy  part  of  it.*  I  therefore  believe 
that,  speaking  generally,  among  the  first  effects  produced  by  ostitis 
is  induration  of  the  osseous  tissue.4 

I  Vide  Cut*  X.  and!  XI.,  also  Hoi*.  II.,  III.,  and  VI. 

■  Vide  Onsea  X.  and  XLVIII.,  aim  Hatea  II.,  III.,  X.,  and  XI. 

1  Villi'  ''nM,  X.,  XXIX.,  eta. 

*  CuiH'TiiiiiK  iiilurnliva  •>(  the  oeaeoua  tlrsuc  as  one  of  the  rraulti  of  the  IllflawanMj 
procru  ofK-rmlnj;  In  that  tixur,  Mr.  Rarwell, after  Mating  that  inflammation  prcdadaf  afan- 
pia  induration  <n  bone  commenced  bv  MOM  cnlar^r  incut  „{  ihc  lacuna-, and  tbal  al  the  Mat* 
time,  the  caiialiruli  become  increucd  both  In  niir  and  number,  aay  It  "  It  cannot  Call  l«  trrika 
ihc  attentive  reader,  that,  in  the  first  of  these  condition',  ( inflammatory  induration)  tlxl 
and  canaliculi  being  IncrWMd  in  aixe,  the  actual  oaaootu  eulutanw  muit  b« 
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But  after  tlits  inflammatory  process  has  continued  for  a  consider- 
able length  of  time,   tltc   diseased   portion  of   the    bone    become* 
ler  and  more  porous  than  natural.     This  is  precisely  what  hap- 
pened in  the  CAM  just  rehr 

We  have  also  seen  that  it  occurred  in  several  others  of  oar  cases. 
This  condition  is  called  osteo-pnrnsis.  It  denotes  that  the  portion 
of  osseous  tissue  affected  by  it  has  been  subjected  to  in- 
flammatory irritation  for  a  considerable  length  of  time.1 
It  is  produced  by  an  interstitial  metamorphosis  of  the  osseous  ele- 
ments occupying  bone  territories  or  lamella*  into  medullary  tissue 
in  the  way  already  painted  out.2  The  Haversian  canals  of  the 
compact  structure  were  found  to  be  enormously  enlarged.  Osteo- 
poMeb  is  a  condition  of  bone  in  which  interstitial  lnedullization  has 
occurred.  It  is  thus  that  the  rarefaction  of  osseous  tissue  is  pro- 
duced.* 


The  following  case    affords    another  example  of  inflammatory 
oflteo-porosis.     It  also  possesses  sundry  other  interesting  features. 

Cask  LIV.  Gunshot  Fratture  of  the  Am  which  united,  and,  being 
fiOowtd  by  Chronic  Ottilit,  earns  opart  again  Nim  Teart  afterwards ; 
tttation;  Recovery;  Oiteo-pororis  and  Otteo-myetitit  found  in  the 
Amputated  Member.  —  A  man,  admitted  to  die  Saint  Louis  Hospital  in 
the  service  of  M.  Gerdy,  had  had  his  right  arm  broken,  nine  yeans  pre- 
viously, by  a  gunshot  projectile.  The  consolidation  of  the  fracture  took 
place  without  unusual  delay.    The  patient  believed  himself  permanently 

ami  »#x  the  bona  U  coadensed;  a  combination  whlih  at  dm  sight  wmi  imnoailble.     Hut 

If  lilt  ftaaclkaia  of  Iha  btme-«eU*  and  (heir  branchea  be  conaidered,  thia  apparent  discrepancy 

becomes  nut  only  reconciled,  but  llir  interdependence  or  the  two  ptocowi  will  be  found 

neceaeary.    Tha  lacunas  and  canallcull  betnf  lb*  nutrient  porUona  of  the  txme,  it  follows 

that  the*  aaaamptlon  of  more  active  performance  would  be  followed  by  incrnuad  nutrition 

of  the  parti  ihey  supply;  hence  to  increased  condenaatioa  of  those  parti:—  to  greater  bard* 

neaa  of  tlie  bone.    Tbla  condition  haa  Ira  physiological  analogic*,  for  nut  only  if  dentin*) 

more  tabular  than  bone,  but  where  a  haul  condition  la  neccaaarr  then*  ila  w*  find  a  noca 

lata  tubular  arrangement  of  elementa.     The  hardaat  Ivory  la  moat  clewely  parmaatad 

br  tab**.    The  external  shell  of  certain  Crustacea-,  at  the  crab  and  tke  lobster.  becOMta 

tnkOaV  inatead  of  cellular  in  tbuM  liard.  tooth-like  projections  on  tbe  inaide  of  the  claw.    In 

I  Ms  romanenrrmrnt  of  thi.  inflammatory  proeeae  b  In  bone,  a*  In  other  parta,  Increased 

ci.and  In  It*  least  marked  form  t.  hardly,  If  at  all,  dtatinguiahabl*  from  tha  condilioa 

of  growth  In  the  booea  of  vary  .vounj;  animals:  It  la  aimplr  a  very  active  condition  of  thai 

•he  structure."  —  Sea  IHnau$  of  (A*  JoinU,  p.  91*.  Am.  ed. 

I   \  ide  Caua  LI. 

i  Baa  ate  tin-  acroant  of  microacaplral  Vianl  notion  and  the  comment*  belonging  to  Caeca 

HI   aad  1.1. 
•  Mr  Barwell  aay*.  while  -leaking  of  InnaEimati™  of  the  laniu  tlaatio:  "  If  the  Boni. 
tie*  activity  of  th»  cells,  welch  tomtitiue*  an  Indurating  inflammation,  be  Incraaaetl  to  a 
•  llco,  so  that  Ihev  nr«  Odtj  grow  »till  further  In  sir*.  Im.  I ■illlplr  with- 

in tha  lacuna,  tken  fullowa  absorption  or  softening  of  tbe  Intercellular  oeaeoai  eubstaaca  to 
aupport  this  latreawad  wll-gTowili:  iilliiealely  discharge  of  the  cell*  (ram  law  lacmua  Into 
Um  aoftaaeat  m*«e."— Sew  M*caaci  o/  Us  Jomu,  p.  MO.  An-  ed. 
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cured  of  his  fracture  of  the  humerus,  when,  al  the  end  of  nine  years, 
infiummation  wax  awakened  and  compelled  him  to  apply  for  surgical 
assistance.  An  effort  to  prevent  suppumlion  was  vainly  made  ;  an 
abscess  came  on,  which,  of  necessity,  was  opened  at  the  level  of  the 
fracture.  Afterwards,  some  small  fragments  of  necrosed  bone,  that  ap- 
peared ut  the  orifice  of  the  wound,  were  removed ;  and,  while  «;' 
for  a  cicatrization  that  did  not  occur,  the  callus  softened  and  ended  in 
complete  solution.  In  vain  wns  the  arm  placed  in  an  apparatus  for 
fracture;  consolidation  did  not  take  place,  suppuration  persisted,  and 
at  the  end  of  about  six  weeks  of  waiting,  the  digestive  organs  be 
affected,  and  hectic  fever  declared  itself.  Seeing  then  Unit  the  symptoms 
became  more  aggravated  day  by  day,  the  arm  was  amputated  about  its 
middle,  and  tin-  patient  recovered  without  any  accident. 

The  bones  removed  were  the  scat  of  an  obvious  inflammation.  They 
v>fTt  furrowed  and  riddled  with  holt*,  which  were  filled  up  with  vessels. 
The  marrow  was  slate-gray  in  some  places,  red  in  others,  and  suppurat- 
ing at  the  points  corresponding  to  the  wound.  The  inthmirnutiou,  which 
primarily  extended  itself  to  the  articulation  of  the  elbow,  it  being  very 
near  the  fracture,  had  induced  anchylosis  by  the  soldering  of  the  bones 
of  the  forc-«rm  to  the  humerus,  with  a  material  having  but  little  solidity 
in  other  situations.1 

In  the  same  bone  we  sometimes  find  one  portion  affected  wiili 
Hrinnou ».ui  inilaii iiiiiiur%  osteo-porosis,  while  another  part  is  the  seat 
•oniHiuiM  of  inflammatory  induration.  The  following  case  is  a  good 
out  illustration  of  this  pathological  fact.     While  perusing  the 

case  last  related,  the  render  cannot  fail  to  observe  that  the  marrow 
also  was  inflamed,  thut  it  was  tlale-yray  in  some  places  rti  in 
others,  and  mtppur/tting  at  the  points  corresponding  to  the  wound. 
In  the  ease  about  to  be  related,  the  medullary  tissue  was  likewise 
infhuiM'l  mil  suppurating  at  the  seat  of  the  inflammatory  ttteo* 
porosis,  namely,  tin:  condyles  of"  the  femur  and  the  head  of  the  tibia.* 

Case  LV.  Gunshot  Wound  penetrating  the  Femur,  followed  by  the  Kr- 
foliatian  of  much  Bone,  and  Anchylosis  of  the  Knee-joint ;  Suppuration  in 
the  Cancellous  Tissue  at  the  Knee  occurred  Nine  Tears  afterwards  :    Cam- 

l  Vide  Trait*  Pratique  4*  la  Sffmration.  dc^E,  Chsasaignac,  low*,  i.  p.  MO.  Pari*, 
ISM. 

*  On  this  inhjff  t  Oilier  remarks  in  substance,  that  Irritation  of  one  of  the  element,  of 
tana  i«  always  trsjismitlnl  more  or  lew  to  the  others,  and  is  alwayi  dUTo-ed  more  «r  was 
beyond  the  point  oriKiually  affected.  As  a  reaull  (he  tame  boae  may  present  alt  IW  decree* 
and  raristtaa  of  *-fir~r**m  In  one  part  there  may  I*  nndue  wieduTIUalinn  (ostacv 
pon*i«)  in    i  i  nit  ton;  here.  sappuratinu  and  necrosis —  there,  an  eaoaloei*.  or 

oaaMralino  of  the  marrow.  See  American  Jeunml  Mtiikat  Batnctt,  January.  IMS,  p.  |4J. 
The  remarks  perfectly  accent  wHh  my  awn  •faacrvauoo*;  and  the  aaore  I  see  of  and  reflect 
upon  the  pathological  process**  occsrria*  in  acme,  the  nan  thoroughly  an  1  cvmrluced  at 
then-  truth. 
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celli  enlarged  ( Osteo-porons)  ;  Amputation  ;  Tissue  of  Shaft  of  Femur 
generally  found  to  be  condensed ;  Result  fatal.  —  Picrrc-Jcan  Gel y  en- 
tered La  Pitie,  January  20,  1840.  Me  hod  received  a  gunshot  wound  of 
the  right  thigh  in  the  days  of  July,  1830.  The  ball,  fired  from  an 
elevated  position  (the  colounade  of  the  Louvre),  struck  the  bone  a  little 
above  and  behind  its  external  condyle.  It  was  extracted  immediately, 
without  difficulty,  and  did  not  appear  to  have  penetrated  deeply.  Nev- 
ertheless, the  inflammation  was  violent,  and  pptidHj  extended  to  the 
knee-  Numerous  abscesses  formed  about  the  joint,  and  fragments  of 
the  femur  were  discharged  in  abundance.  Later,  the  akin  of  the  anterior 
part  of  the  leg  ulcerated  at  several  points,  and  allowed  some  irregular 
bony  flakes  to  escape.  Finally,  the  patient  recovered  with  the  knee 
nnchy  loscd  at  an  obtuse  angle. 

(iolv  followed  the  occupation  of  a  shoemaker,  to  which  his  infirmity 
had  consigned  blah  Mis  constitution  remained  robust  and  his  health 
excellent  until  about  nine  years  after  the  wound,  towards  the  middle  of 
December,  1839,  when  he  experienced,  without  any  known  cause,  acute 
pains  in  the  knee.  He  was  soon  compelled  to  quit  work  and  apply  for 
surgical  relief. 

When  he  entered  the  hospital  his  knee  was  considerably  swelled ; 
skin  tense,  shining,  and  presenting  a  livid  hue  at  the  level  of  the  cica- 
trices; considerable  augmentation  in  volume  of  the  condyles  of  the 
the  femur :  they  overlapped  the  corresponding  surface  of  the  tibia  in 
every  direction ;  the  latter  was  not  swelled  nor  deformed.  The  manual 
i  nation  to  detect  fluctuation  occasioned  much  pnin.  He  had  a  pale 
color,  debility,  looseness  of  bowels  lor  three  days,  and  fever  with  noc- 
turnal exacerbations. 

July  22.  —  Fluctuation  (deep-seated)  was  recognized  at  the  level  of 
the  internal  condyle ;  an  incision  gave  issue  to  a  great  quantity  of 
am 

July  25.  —  A  new  abscess  was  discovered  on  the  outer  side  of  the 
swelling  ;  opened  it  No  denudation  of  the  boue  could  be  discovered  in 
either  abscess. 

July   27.  —  Sanson   practiced   amputation.     Being  struck   with  the 

hardness  of  th«  bent,  and  the  length  of  time  required  to  divide  it,  this 

surgeon  scrutinized  the  sawn  surface  and  diagnosed  eburnization.     This 

instance  led  him   not  to  attempt  to  get  immediate  union,  and  the 

lips  of  the  wound  were  kept  apart  with  charpte. 

After  some  alternations  of  better  and  worse,  the  patient  died  on  the 
f  August  18. 

Autopsy.  —  The  lungs,  the  brain,  and  all  the  viscera  are  healthy. 

The  periosteum  is  a  little  loosened  on  the  inner  side  of  the  stump- 
bone.  The  marrow  projects  somewhat  beyond  its  extremity ;  but,  on 
splitting  the  bone,  no  appreciable  lesion  is  discovered,  nothing  more 
than  in  the  Articulation  of  the  hip.     The  hardness  of  the  Ions  arises  less 
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from  a  real  ebnrnizntiou,  thnn  from  an  augmentation  of  in  compact  tissue, 
which  also  encroaches  upon  the  medullary  canal. 

Ann  Bp0l4fMJCM    of   the     Amputated     Akmbtr.  —  The     two 

■Jsjqsjjju  rij>i-tieil  [luring   life  did   not  coma  BrOOl   1 1 1 « -  DOM 

At  the  upper  pact  of  the  external  condyle  of  the  femur,  a  Miuken 
cicatrix  marks  the  place  of  entrance  of  the  ball,  the  course  of  which  we 
can  truce,  being  represented  in  the  soft  parts  by  a  fibrous  cord  of  the 
siu  of  a  goose-quill,  and  in  the  bone,  which  it  penetrated  to  the  depth 
of  about  eight  tenths  of  un  inch  (two  cendini-irrs).  by  an  irregular 
nucleus  of  compact  tissue  lodged  in  the  midst  of  the  cancellous  thane* 

An  incision  with  a  saw,  made  transversely  to  the  course  of  the  ball, 
having  detached  the  anterior  half  of  the  condyles  of  the  femur  and  of 
the  tibia  in  a  single  piece,  ul lowed  the  interior  of  the  anchyloscd  articu- 
lar epiphyses  to  be  examined.  But  the  canceUi  mhirt/td,  and  i 
muiiicatin^  with  each  oilier  every w ben  ia  tbfl  condyles  oi  the  femur  and 
the  head  of  the  tibia,  were  filled  with  pus  of  a  creamy  consistence  and 
color,  the  perfectly  inflammatory  character  of  which  impressed  Sanson. 
By  the  simple  inclination  of  the  cut  Mirfnue  the  pus  flowed  out  from  the 
cancelli  so  that  a  stream  of  water  easily  completed  its  removal.' 

In  case**  similar  to  the  foregoing.  Oilier  considers  that  traumatic 
irritation  of  the  bone  it-..  If  mux  produce  an  immediate  increase  in 
the  Dumber  of  osteoplasts,  or,  on  the  other  hand,  may  cause  a 
liyjierplasia  of  the  marrow  cells  in  the  interior  of  the  Haversian 
canals.  In  tin-  lattt-r  case  the  process  may  continue  by  disappear* 
once  of  the  bony  substance,  with  rarefaction  and  subsequent  sup- 
puration of  the  parts  previously  medullized.  Or,  if  the  irritation 
cease  before  this  effect  is  produced,  the  process  of  decalcifies 
may  be  arrested  nnd  the  formation  of  osteoplast!  resumed.  This 
may  even  go  so  far  as  to  result  in  a  veritable  eburnation  —  in  thil 
case  the  COTS  of  the  inflammation  — or  it  may,  as  before  obscr 
be  the  primary  effect  of  a  chronic,  slow,  and  long  continued  irrita- 
tion.2   These  views  coincide  with  my  own. 


It  is  worthy  of  special  remark  that  in  the  ease  just  related,  the 
oit*o-porr«i»  pori'""  of  the  femur  in  which  the  inflammatory  process 
«n,ij*i.,rwiii  jj^j  exjsied  longest  was  found  to  be  in  B  state  of  osteo- 
porosis, while  the  rest  of  the  bone  that  hud  Ixicn  sub- 
jected to  inflammatory  irritation  was  in  a  state  of  induration.  It  is 
also  worthy  of  special  remark,  that  the  abnormal  hardness  of  the 
bone  was  produced  by  augmentation  of  its  compact  tissue  —  wa- 

>  Mor.LL*Tt.ll<r»  ca»  !it  PratU/M  dt  h  SqifmnMitm.  tec.  p*7  fc.  Ctuu**if- 

cue,  MM  I  pp.  m.  800.    Pari*,  IMS. 
•  8m  Antrican  Junnd  MmStat  Scsnoa,  Juiw',  IMS,  p.  1». 


to  increase  in  the  number  and  thickness  of  the  osseous  lamella 
with  corresponding  diminution  in  the  number  and  size  of  the 
medullary  spaces  and  the  Haversian  canals. 

Inflammation  of  the  osseous  tissue  not  unfrequently  proceeds 
further  than  tin-  sta^e  of  osteo-porusis,  and  produces  sup-  OMMIfay 
puration.  If  the  seat  of  the  inflammatory  process  be  cir-  »ii-»- 
cumscribed,  then  a  chronic  abscess  uf  li.un-  may  be  the  result.  A 
transformation  of  the  osseous  tissue  into  granulation  tissue  and  then 
into  pus  takes  place  through  the  excitation  of  its  histological  ele- 
ments by  inflammatory  irritation,  through  a  limited  space. 

The  next  case  is  an  instance  of  chronic  abscess  of  bone.  In 
such  cases  the  osseous  tissue  surrounding  the  abscess  is  usually  in 
a  state  of  inflammatory  induration  to  a  considerable  depth.  The 
formation  of  purulent  matter  appears  to  be  preceded  by  a  state  of 
local  inflammatory  ostco-porosis,  exterior  to  which  the  osseous  tissue 
is  indurated.  As  the  red  granulation  tissue  becomes  metamor- 
phosed into  pus,  the  osseous  partitions  continue  to  disappear,  until 
Anally  the  cavity  of  an  abscess  lined  with  granulation  tissue  is 
formed  in  the  bone. 

On  this  point  Mr.  Barwell  says  :  — 

"The  actions  thus  briefly  described  are  remarkable,  not  only  in  them- 
selves, but  also  on  account  of  the  similarity  in  their  results  to  those  of 
inflammation  in  soft  parts,  in  which  we  find  induration,  suppuration 
(circumscribed  or  diffuse),  and  gangrene.  In  both  it  appears  that  the 
first  effect  of  a  tolerably  healthy  inflammation  is  to  harden  and  condense 
the  tissue,  in  which  it  occurs,  and,  subsequently,  to  soften  and  convert  it 
into  pus.  The  process  in  bone  is,  however,  much  slower,  md  months 
may  be  consumed  in  the  establishment  of  a  small  abscess,  which  would 
have  formed  in  about  as  many  hours  in  the  subcutaneous  areolar  tissue  ; 
but  this  difference  is  by  no  means  generic,  and  although  there  may  be 
variation  in  the  mere  rapidity  or  slowness  of  the  process,  the  actions 
are  alike."  > 

Case  LVI.  Abtcess  {chronic)  of  Upper  Part  of  Tibiti.  with  jV»- 
crotis.  of  Many  Ycari  Duration  ;  cured  by  a  Surgical  Operation  ;  re- 
ported by  Dr.  E,  S.  Cooper,  of  Sun  Francisca  —  J.  S.,  aged  29,  was 
attacked  with  disease  of  tin-  tibia  At  the  age  of  five  years,  in  consequence 
of  n  slight  bruise  resulting  in  inflammation.  Several  small  pieces  of 
bone  were  lost  at  different  times,  after  each  of  which  the  patienl  gen- 
erally improved  to  such  an  extent  as  to  consider  himself  entirely  well, 
>  Vidt  Dina*t  e/lht  Jointt,  p.  233.     Am.  *d. 
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for  a  year  or  two.  The  attack  of  inflammation,  by  which  he  was  led  to 
consult  me,  occurred  about  four  weeks  since,  during  which  time  he  has 
suffered  much,  and  is  now  so  lame  as  to  be  hardly  able  to  wnlk  at  all. 
There  are  two  sinuous  channels  leading  from  the  surface  to  the  diseased 
tibia,  the  centre  of  which  can  be  penetrated  with  a  probe  readily,  and 
carious  bone  felt.  There  are  several  cicatrices  at  different  parts 
the  tibia,  at  which  exfoliated  bone  has  formerly  been  discharged.  The 
mouths  of  the  sinuous  channels  are  directly  over  the  lower  part  of  the 
knee-joint,  but  both  of  them  course  obliquely  downwards. 

Operation. —  Chloroform  having  been  administered,  an  incision  five 
inches  long  was  made,  commencing  at  the  lower  edge  of  the  patella, 
and  continuing  down  the  spine  of  the  tibia,  directly  to  the  bone.  A. 
transverse  incision  of  one  and  a  half  inches  was  then  made  over  the 
tuberosity  of  tli  liiiiu.  after  which  the  chisel  was  taken  and  the  soft 
parts  raised  up  from  the  front  of  the  bone,  and  both  its  sides.  This 
brought  into  view  an  excavation  in  the  interior  of  the  tibia  filled  with  a 
soil  substance,  which  on  being  scooped  out  gave  vent  to  n  small  amount 
of  purulent  matter,  and  displayed  a  small  cavity  in  the  bone  lined  by  a 
thick  pyogenic  membrane. 

In  dkMOlfa>B  Bill  away,  a  small  amount  of  pus  was  seen  issuing  from 
the  parts  below,  when,  on  examination,  a  large  obscttt  was  found  in  the 
bone  whence  the  matter  was  discharged.  Its  anterior  widl  was  then 
bored  through,  and  a  considerable  quantity  more  of  pus  escaped.  The 
cavity  of  the  abscess  was  now  found  to  be  about  two  thirds  the  size  of  a 
hen's  egg,  and  containing  a  large  mass  of  pyogenic  membrane  in  nu- 
merous folds.  This  was  carefully  removed,  and  the  surface  of  the  boo* 
wall  of  the  abscess  cleared  of  all  soft  substance,  when  the  operation  was 
concluded. 

The  wound  was  dressed  from  the  bottom  with  lint,  and  on  evaporat- 
ing lotion  applied. 

The  patient  suffered  little  or  no  pain  after  the  operation,  and  did  well 
in  every  respect. 

Five,  months  after  the  operation  he  was  walking  almost  us  well  as  ever, 
though  the  wound  was  not  entirely  healed.1 

The  symptoms  produced   by  inflammation   of  the  osseous  tissue 
are  the    following :     Heavy  aching   pain   located   in  the 
diseased  bone,  and  generally  more  severe  during  the  night 
than  during  the  duy-time,  load  warmth  und  t<  <*e$». 

urc,  swelling  (cedemntous)  of  the  soft  parts  without  reddening  of 
the  skin.  Generally  there  is  also  loss  of  nppetite,  sleeplessness,  and 
progressively  increasing  pallor,  emaciation,  and  debility. 


detail*. 


I  Yi.le  Amerinm  .V«fe.W  Timu,  Jan*  81,  1889,  p.  1*7. 
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But  it  i»  probable  that  when  the  intensity  of  the  inflammatory 
process  in  bone  is  very  great,  it  may  destroy  the  vitality  <)•«*>»»•- 
of  the  osseous  tissue  outright,  by  destroying  the  integrity  F%a* 
of  the  bone  corpuscles  in  a  manner  analogous  to  what  we  have 
seen  take  place  in  the  medullary  tissue  and  in  the  soft  parts  ex- 
traneous to  bono;  and  if,  at  the  same  time,  a  strong  putrefactive 
tendency  exists  in  the  circulating  fluids  and  in  the  diseased  tissue 
itself,  a  wet  or  mephitic  gangrene  of  bone  may  be  produced  anal- 
ogous in  many  respects  to  the  wet  gangrene  of  the  soft  parts.1 

Treatment.  —  The  remedial  measures  indicated  for  the  relief  of 
ostitis  may  be  conveniently  divided  into  the  general  or 
constitutional,  and  the  local.  If  the  disease  be  acute  and 
the  vascular  excitement  great,  it  will  be  advisable  to  moderate  it 
by  tin-  administration  of  such  remedies  as  the  reratrura  viride  or 
aconite,  and  by  saline  draughts,  such  as  the  neutral  mixture 
(liquor  potass,  citratis),  etc.,  and,  in  extreme  cases,  by  venesec- 
tion. Opiates  should  also  be  prescribed  with  the  view  to  allay 
pain.  In  the  sub-acute  and  chronic  forms  of  ostitis,  the  iodide  of 
potassium  i-.  almost  always  tiiimii  t><  bfl  I  rOOUdj  of  v«-r\  matt 
value.  It  should  be  administered  in  tin;  way  already  pc.inted  out.1 
The  local  or  tropical  treatment  required  for  ostitis  does  not  differ 
essentially  from  that  required  for  osteo-myelitis,3  to  which  the 
reader  is  respectfully  referred.  If,  however,  the  disease  proceeds 
to  the  formation  of  a  veritable  abscess  of  hone,  which,  by  the  way, 
is  usually  called  a  chronic  abscess  of  bone,  it  requires  precisely  the 
same  plan  of  treatment  as  the  chronic  abscess  of  the  marrow.  The 
patient  having  been  etherized,  the  osseous  abscess  should  p^ftmioa 
be  laid  freely  open  by  employing  the  trephine,  and  Hoy's  utth'b0'»- 
saw,  and  the  chisel,  and  the  gouge,  according  to  the  requirements 
of  the  case.  Then,  all  the  diseased  tissue  should  be  removed  from 
the  interior  of  the  abscess.  Subsequent  I  v.  the  after  treatment  should 
be  conducted  with  a  view  to  make  the  wound  of  operation  I 
the  bottom,  which  can  readily  be  accomplished  by  dree 
it  daily  with  dry  cbarpio  carried  to  the  bottom.  Finally,  ampu- 
tation may  sometimes  be  necessary,  as  we  found  in  the  case  of 
ill. ").  Chronic  aosces*  of  bone  when  it  involves 
an  articular  epiphysis  also  gunerally  demands  amputation. 

>  Thai,  than,  wa  And  this  *Y*n  in  tk«  boiuu,  IntUmnution  eocuitfj  of  tetkmt  prcclaaly 
•  Imllif  (•  thoaa  which  conMitnta  that  abnormal  Hate  in  c«itiU|ft.  •»  '»  ■raular  titnw. 
namely,  a  •up*r»hond.ul  pMk  ot  Di«  tall*  of  th*  liuoa,  which,  ilantroyina;  the  tin- 

ibctanrw,  brown*  contorted   iato  jrrmtinlaliun  uf  pua-aaMi,   or  Bay,  by  hci 
fatly  and  Umlag  aankly  ih.ir  nutnfiTW  (mwtra,  eaaui  the  inltgnt  death  of  lb*  d»twnd«nt 
tkatua*      VicU  Barwall.  On  Diuin  i/lA*  Jotnlt,  p  Ml.     Am.  ad. 

*  Vide  pp.  410.  VJO,  of  Ihia  Sactfea.  '  Vld«  pp.  4«,  *«,  of  tliil  SaotlOaV 
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•flgnlnVatlon  of  Term  "Cariaa."  —  I) iaappaaranca  of  Earthy  Malarial  and  of  Oauin.— 
Praaance  of  Granulation  Ti**ne  and  of  Pua.  —  Other  Pathological  Chang**.  —  Moat  fre- 
i  in  the  Spongy  Tiaaue  of  Bone*. —  Diffuse  and  Circiim*«ribe<3  PlltlH — Simple. 
Scrofulous,  and  BypMHA  wttt  i'  rr.m  Point*  of  Difference. —  Phagedenic!  'arte*.— 
Carle*  a  Rnaulc  of  Oatitla  (daganaratira).  —  Diati nctinn  hotwwa  Carta*  anil  <  M*vpe*«ai*. 
—  Procaa*  of  Tiani  formation  in  Cariei.  — Carina  Necrotica.  —  [nUuonon  of  Cachexia,  of 
Age,  Priration,  etc.  —  Symptomatology.  —  Cariet  not  alway»  accompanied  by  Formation 
of  Purulent  Matter. — Carie* -with  Absorption;  wfth  Condensation.  —  Other  Sign*  at 
Carie*.  —  Offend va  Odor.  —  Treatment-  —  Remove  the  Can**.—  DlaJnteetaate.  —  Opera- 
tive Procednr**. 

Tins  term  is  here  used  to  signify  "ulceration  of  the  otteou*  lutue.1 
In  certain  diseased  conditions  of  the  hones  the  osseous  structure 
■wastes  away,  the  continuity  of  the  osseous  surface  becomes  de- 
stroyed, and  the  affected  bone  presents  an  excavated,  eroded,  and 
worm-eaten  appearance.  The  excavations  into  the  osseous  struo 
? ti ii-,  produced  by  the  ulcerative  process,  are  generally  filled  ••vitli 
either  red  or  gelatiniform  granulation  tissue,  which  is  comm 
found  to  he  suppurating  at  the  Maine  lime.  In  the  portion  of  tin- 
osseous  tis3ue  which  surrounds  the  ulceration  it  not  unfrequently 
Bom.tim«  happens  that  the  earthy  material  disappears  to  so  great 
br.Mu*.  an  extent  as  to  permit  said  tissue  to  be  easily  cut  with  a 
eiiaappaar*.  knife,  and  to  be  penetrated  by  a  probe  to  some  depth. 
But,  in  other  coses,  the  ;mimul  matter,  the  ostein,  disappears  ln-n- 
and  there,  in  small  spots,  leaving  the  earthy  material  as  Ii 
friable,  cretaceous  lumps,  soaked  in  pus  and  surrounded  by  granu- 
lation tissue.  When  tin-  ulcerative  process  (caries)  commences  on 
the  surface  of  a  bone,  the  periosteum  always  becomes  ruddi- 
thickened,  and,  sooner  or  later,  detached  in  the  locality  of  the  caries, 
purulent  matter  collects  between  that  membrane  and  the  ca 

1  flirtation  of  the  oneona  tiaant ,  aside  from  that  which  nu  required  to  effect  the  tepara* 
tion  of  necr»*td  fragments,  wae  not.  according  ta  my  experience,  a  matter  of  frequent  **- 
currence  in  our  military  boapital*  during  the  lata  war.  I  did,  howerar,  acuaaietially  inert 
xiili  nuh  in  ulceration  of  tb«  oiacoui  tiaaue  in  the  atainpbueea  of  aaapatatrd  linen*,  aad  hi 
bone*  that  bait  beta  fractured  by  guuliot  projectile*,  but  generally  at  an  advanced  ptric*t 
in  the  treatment.  Soene  of  thee*  pallaaU  bad  a  alranou*  lUalhaah-  I  aleo  know  of  *a 
initance  of  chronic  ulceration  of  the  oetcoiu  Uiaua  wbkb  «aa  produced  by  tht  prtaence  of 
a  bullet. 
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surface,  which  after  a  time  perforates  said  membrane,  and  being 
discharged  into  the  connective  or  areolar  tissue  external  to  it,  pro- 
duces an  abscess  there.  At  the  same  time  the  inflamed  perios- 
teum in  tin-  neighborhood  of  tin-  ulceration  not  unfre-  *„»,„,„ 
quently  proceeds  with  the*  development  of  new  osseous  tonati- 
tissue  in  plates  and  nodules  having  an  irregular  shape,  and  some- 
times erratic  bony  growths  called  osteophytes  are  also  found  in  the 
soft  parts  external  to  the  periosteum  at  the  sent  of  the  disease.  It y 
the  sub-periosteal  development  of  new  osseous  Iaminm  the  bone 
may  become  OOMilUaUdy  thJdmwd  in  the  neighborhood  of  the 
carious  portion,  especially  after  tin-  uleerative  process  has  lasted  a 
long  time. 

In  the  extremities,  caries  occurs  less  frequently  in  the  compact 
tissue  of  the  shaft  of  the  long  hones  than   in   the  spongy   ««•  Re- 
structure of  their  epiphyses.     It  is  also  met  with  loss  fro-  •tow  u>»>> 
quently  in  the  long  bones,  than  in  the  irregularly  shaped  •*•. 
bones  of  the  tarsus  and  carpus.     It  is  not  unfrequontly  met  with 
in  the  spongy  tissue  of  the  sternum. 

When  the  oJeerastre  process  involves  the  osseous  tissue  to  large 
extent,  the  whole  joint  end  of  the  tibia  or  the  femur  at   Mou-and 
the  knee,  for  example,  it  is  called  diffute  earie*  (eariet  —n»i. 
diffuta  totality  ;  but,  when  it  is  confined  to  a  limited  portion  of  the 
osteon*  tissue,  it  in  called  rircumteribed  earitt  (eariet  cirevmteripta'). 
The  former  occurs  but  rarely,  while  the  latter  is  not.  unti 
met  with.     In  circumscribed  caries  the  osseous  tissue  surrounding 
the  portion  involved  in  the  ulcerative  process  is  generally  in  a  state 
oJ  inflammatory  induration.     FwflMtWOfef  the  ravages  of  circum- 
scrilied  caries  are,  for  the  most  part,  limited  to  adults. 

Several  varieties  of  caries  are  recognized.  They  ure  the  tirnple, 
the  tcro/ulous.  and  the.  ii/phUitic.  The  process  by  which 
a  fragment  of  necrosed  Imnc  becomes  separated  from  the 
living  osseous  tissue  which  surrounds  it  affords  an  excellent  exam- 
ple of  the  simple  variety  of  ulceration  of  bone,  or  simple  caries. 
The  scrofulous  and  syphilitic  forms  of  the  disease  are  much  more 

uctive   than  the  simple  variety.       They  derive  their  si' 
virulence  from  the  depraved  constitutional  conditions  or  dyscrasiie 

with  vhkh  Ihej  are  aceuiopeiued.    While  th-  maple  variety  of 

caries  is  a  purely  local  affection,  the  others  are  constitutional  in 
their  nature,  and  while  the  first  named  is  generall;.  lie  to 

local  treatment]  the  Other  forms  cannot  be  cured  without  consti- 
mal  iinilieiit'im.     To  the  varieties  of  caries  enumerated  above, 
the  phagedenic  should  also  be  added.     It  is,  however,  but  seldom 
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met  with,  and  is  frequently  dependent,  to  greater  or  leas  oxt 
for   its   virulence,    upon    either    the    scrofulous   or    the    syphilitic 
cachexia.1 

Again,  caries  must  be-  considered  as  one  of  the  results  of  the 
Aiwmyiio-  inflammatory  process  operating  in  bone.  In  all  cases, 
%££££  without  exception,  where  it  is  produced,  it  is  occasioned 
directly  by  an  ulcerative  uifiammation  of  the  osseous  tissue. 
Hence  it  is  that  the  morbid  process  by  which  oaries  is  afieofced,  is 
sometimes  called  a  degaierative  OBtitu,  in  order  to  distinguish  it 
from  the  formative  varieties  of  osseous  inflammation,  MgMCttllj 
those  which  are  accompanied  by  sclerosis  of  the  osseous  ti 

Between  the  abnormally  spongy  condition  of  the  osseous  tissue 
Btutiouhin  produced  by  the  inflammatory  process,  which  we  have 
already  bad  occasion  to  describe  under  the  name  of  o»Uo~ 
porotis,  and  cariea.  a  remarkably  close  relationship  BX 
In  both  of  them  the  changed  appearance  of  the  osseous  structure  is 
OQOftsioued  by  iiifuitiimuton  *  lion.  In  both  of  them  tbe  Uttdo^Osa 
metamorphose .  produced  under  the  stimulus  of  inflammatory  irrita- 
tion are  strictly  analogous  up  to  a  certain  point  in  their  develop- 
ment. AAer  that  point  has  been  attained,  the  inflammatory  trans- 
formations of  the  histological  elements  continue  to  occur  in  cases 
of  cariet,  und  cease  to  occur  in  cases  of  ottco-porotit.  In  a  great 
many  instances  the  former  is  only  a  more  sdvanced  stage  of  the 
latter,  or,  speaking  more  exactly,  while  both  of  them  are  produced 
by  a  degenerative  ostitis,  the  former  (ctmVs)  exhibits  that  pallin- 
il  process  to  us  in  a  more  advanced  stage  than  the  latter 
(osteo-pvrotui)  does.  In  cases  of  caries,  the  holes  au<! 
<:i,  itil  in  the  osseous  tissue  have  a  larger  sise  than  they  do 
osteo-porosis.  In  cases  of  caries,  the  granulation  tissue  contained 
in  the  holes  and  cavities  is  generally  found  to  bs  suppurating,  that 
is,  undergoing  transformation  faatO  purulent  matter,  while  in  cases 
of  osteo-porosis  the  new  granulation  tissue  is,  for  the  most  part, 
found  to  be  not  undergoing  that  transformation.  Such  are  the 
leading  points  of  both  resemblance  and  difference  between  caries 
and  osteo-porosis. 

When  caries  is  about  to  occur  in  the  spongy  epiphysis  of  a  long 
bone  or  in  the  cancellous  structure  of  the  irregularly 
shaped  bones  of  any  portion  of  the  body,  the  usual  pho 
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•  VWe  UiJico-rMnrf.  Drnmatt ,  toI.  xxxix.  p.  MS.  for  an  account   oc"  two  rasta  nf 
phagedenic  olcaratlou  of  bouu  n-lntc4  by  Mr.  Out  Hawk  im      One  of  them  oeturrwl  •»  » 
•Irumiiut  auKjccl.     In   llie   other  ra»«  tda  dlae—t  in  rot red   ll>*  calvartuni.     Vklr 
Minify  Om  Diitamof  r*«  Smn.  jm<  .  m].,  for  an  account  of  three  adititioBal 

i  all  of  which  Uw  phagedenic  ulceration  iurolred  the  tibia.     Oo*  of  ItM 
wm  Ortj--Uir»e.  another  Mrcniy,  and  of  Ifce  laird  lae  age  U  sot  elated. 
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nomena  of  protracted  or  reverse  osseous  inflammation  are  presented. 
The  osseous  lamina:  become  sotVm-d  and  waste  array  under  the 
operation  of  the  inflammatory  process.  Through  its  agency,  the 
calcareous  salts  disappear  from  the  hard  intercellular  substance  of 
the  diseased  bony  plates,  the  firm  ostein  melts  down  into  the  soft 
intercellular  substance  of  granulation  tissue,  and  the  bone-corpus- 
cles multiply  themselves  and  become  transformed  into  granulation 
cells.  In  this  way,  through  the  operation  of  the  inflammatory 
process,  the  osseous  lamina)  which  enter  into  the  structure  of  the 
several  partitions  between  the  cancelli  become  converted  into  new 
granulation  tissue,  the  bony  partition*  them«elws  Income  thinned 
thereby,  and  the  cancelli  enlarged  to  the  same  extent.  In  this 
way,  if  the  operation  of  the  inflammatory  process  be  continued, 
the  osseous  septa  finally  disappear  by  metamorphosis  into  new 
granulation  tieraa  (inflamed  marrow),  the  cavities  of  several  can- 
celli become  laid  into  one,  or  coalcsccnt,  until  finally,  in  extreme 
case*,  a  large  portion  of  the  epiphysis  of  a  long  hone,  or  the  spongy 
substance  of  any  other  hone  involved  in  this  morbid  process,  may 
become  transformed  into  a  flesh-like  mass  of  granulation  tissue  per- 
meatcd  here  and  there  by  a  thin  and  hrittlc  osseous  network,  the 
remains  of  the  bony  partitions  which  originally  separated  the  can- 
Inle  this  is  taking  place,  the  new  granulation  tissue 
itself  is  liable  to  undergo  a  destructive  transformation  through  the 
agency  of  the  inflammatory  process  —  is  liable  to  be  metamorphosed 
into  purulent  matter,  to  greater  or  less  extent,  even  while  it  is  yet 
being  produced.  This  transformation  is  effected  through  the  con- 
version of  the  prolix-rating  granulation  cells  into  pus  corpuscles, 
and  the  soft  intercellular  substance  of  granulation  tissue  into  the 
liquid  intercellular  substance  of  txmtlent  matter. 

If  the  granulation  tissue  contained  in  the  carious  cavity  be 
rapidly  transformed  into  purulent  matter,  that  is,  if  the  („,„„,„. 
process  of  conversion  he  very  active,  it   happens,  not  tin-  **■ 

•  ntiv,  that  minute  fragments  of  hone  like  grains  of  sand,  both 
•e  and  fine,  which,  when  examined  with  the  microsco|>e,  are 
found  la  contain  laennic,  canalicali,  etc.,  are  detached  and  mulled 
away  in  the    purulent   rlis  ustitutes   the  so-culled 

canes  neurotica,  and,  for  the  mod  part,  denotes  that  the  ulcerative 
process  is  advancing  with  considerable  rapidity  in  the  diseased 

When  caries  occurs  in  the  compact  tissue  of  the  long  bones, 

wlm-h,  indeed)  i«  bat  MldMfl  when  compared  with  the  frequency 

.  occurrence  in  the  spongy  structure  of  their  epiphyses,  the 
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histological  metamorphoses  attending  its  development  are   essen- 
tially the  same  as  those  presented  by  it  in  the  cancellous  tissue. 

A* already  intimated,  if  tlie  aarie*  be  circumteribed,  the  osseous 
tissue  surrounding  tin-  seat  of  the  ulcerative  process  is  generally 
found  to  be  in  a  state  of  inflammatory  induration  (sclerosis),  and 
sometimes  also  the  bone  as  a  whole  exhibits  conj-iderable  tliir 
ing  in  that  situation  (poriostosis). 

On  the   subject   i  I   iiiti.-N  Yirehow  remarks:  "The  whole  pro- 
bj  a  degenerative  ottiti*,  in  which  the  osseous  tissue  changes  its 
structure,  loses  its  chemical   and  morphological  characters,  and  so 
becomes  a  soft  tissue  which  no  longer  contains  lime.      The   ti 
which  tills  the  resulting  vacuity  in    the  hone,  ncly 

according  to  circumstance*,  consisting  in   one  rase  of  a  fattily  de- 
generating slid  disintegrating  substance  (the  bone-corpuscles  perish- 
ing").  and  in  another  of  a  substance  rich  in  colli  and  containing  nu- 
merous young  cells;  this  latter  is  fanned  by  tin:  division  and  prolif- 
eration of  the  bone-corpuscles,  unci  the  newly  produced  substance  is 
very  UMfagOM  to  marrow.     Under  certain  circumstances  this  sub- 
(imnouiiom  stance  may  grow  to  such  an  extent,  that  —  if  we  ■ 
froiub*.^      oorrow   ()Ur  illustration    from    the   surface  of  the    bone, 
where    a  vessel   sinks  in  —  the  young    medullary  matter    sp 
out  by  the  aide  ni'  the  vessel,  and  appears  as  a  little  knob,  fill 
one  of  the  pits  in  the  surface.     This  we  call  a  granulation."' ' 

But  the  course  of  degenerative  cetitis,  which,  in  all  cases,  with- 
lnsureet or  out  exception,  h  the  efficient  cause  of  caries,  is  often 
0,"rMl*     modified  very  much  by  the  pn 

of  the  petiaat'fl  OOtUtitatkm,  Mich,  tor  example,  as  that  which  ac- 
companies th«  strumous  and  the  syphilitic  dysernsia.  As  the  ulcer- 
ative ppoc  B  it  ueciirs  in  the  soft  parts,  may  be  made  to  pur- 
sue a  particular  course,  and  the  ulcerated  surface  be  made  to  pre- 
sent a  peculiar  appearance,  through  the  agency  of  these  cache 
even  so  the  DoeanUive  process,  when  it  ocean  in  the  osseous  tissue, 
is  often  very  much  aggravated  in  respect  to  both  its  progress  and 
results  bv  the  operation  of  the  HUM  deleterious  causes.  Hence  it  is 
that  we  generally  lind  in  eases  of  simple  ulceration  of  bone,  especially 
those  when  ,u  |  necrosed  fragment  is  separated  by  this  process  from 
tin  living  osseous  tissue  with  which  it  happens  to  be  connected. 
BOfcening  of  til  ial  does  n<it  extend  to  any 
able  ilistance  lx?yond  the  ulcer  its'  incases  of  strumous 
caries  we  not  nnfreoeentiy  find  thai  the  aaftei  log  of  the  osseous 
material  is  very  marked,  and  t:  As  to  a  Consider- 
»  Vi<W  Uttmru  en  C<lM>r  raiM*tj,  p.  Wl     Am.  E4. 
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able  and,  sometimes,  to  a  groat  distnnco  from  the  scut  of  the  ulcer- 
ation, Id  the  one  case  the  range  of  the  destructive  procoei  is  very 
mm  h  man  limited  than  it  i3  in. the  other.  Tin-  former  always  he- 
longs  to  that  misty  of  caries  which  fa  railed  circumscribed,  while 

liter  not  uufrcquently  deserves  the  appellation  of  caries  diffusa. 
Herein  we  are  also  enabled  to  appreciate  the  difference  BUto  %»a 
batman  healthy  and  unhealthy  ulceration  of  cho  osseous  »ie«tv.n. 
tissue.  The  first  named,  for  example,  often  consists  in  reality  of  WD 
effort  on  the  part  of  nature  to  detach  and  cast  off  a  fragment  of  d(  id 
bone  ora>  foreign  body,  without  the  destruction  of  an  nn- 

necessary  quantity  of  the  osseous  tissue,  while  in  the  BBOoad  named 
the  morbid  process  is  not  circumscribed  by  any  such  narrow  boo 
aries,  and  is  far  more  destructive  in  its  tendency.     The  former 
constitutes  what  has   been  called  a  healthy,  and  the  latter  what 
has  b  iiminated  an  unhealthy  inflammation  of  the  osseous 

tissue.  We  are  thus  enabled  to  perceive  that  there  is  a  similar 
dith-rencc  bewcon  the  progress  and  results  of  healthy  and  unhealthy 
inflammations  when  they  occur  in  the  bones,  to  what  thorc  is  when 
they  occur  in  the  soft  parts.  Unhealthy  inflammations  of  the  osse- 
ous tissue  are  generally  dytcrasie  in  character.  They  prove  more 
destructive  to  the  os.eotai  tissue  in  their  results  than  healthy  inflam- 

ns  do,  because  in  them  there  is  superadded  to  the  destm 
tendency  of  the  inflammatory  process  properly  so  called,  some  of 
the  destructive  effect*  of  the  8|>ecial  dyscrasia  itself,  whether  that 
dyscrasia  be  syphilitic  or  strumous.  Sometimes,  however,  un- 
healthy inflammation  of  the  osseous  tissue  is  not.  only  dyterasie 
in  its  character,  but  also  occurs  in  a  subject  enfeebled  by  age,  or 
by  want,  or  by  exposure.  It  is  in  such  subjects  that  we  most 
i  v  meet  with  the  phagedenic  ulceration  of  bone.  Indeed, 
it  is  in  the  same  class  of  subjects  that  we  are  very  apt  to  meet 
with  phagedenic  ulceration  of  the  soft  parts. 


Symptoms  of  Caries.  —  As  we  would  be  likely  to  anticipate  from 

the  fact  that  caries  is  always  a  result  of  inflammation  of  the  osseous 

tissue,  we  find  that  the  first  symptoms  pertaining  to  caries  are 

frequently  those  which  belong  to  an  inflammation  of  that  tissue, 

•  !«ewhero  been  described  at  sufli  ngth.     These 

symptoms  are  generally  followed,  sooner  or  later,  by  tho  ftmwitfftfl 

>i  abscess  in  the  soft  parts  near  the  seat  of  the  caries.     This 

I  .if  purulent  matter  usually  hjtt  its  arJgfal  in  tin-  escape  of 

pus  from  the  olcerating  bane   into  the  parts  external  to  the  |x-rios- 

teum.    On  incising  such  an  abscess  and  exploring  it  with  a  probe, 
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it  is  generally  found  tliat  the  cavity  of  the  abscess  communicates 
with  carious  bom-,  tin-  precise  condition  of  which  cim,  for  the  most 
part,  be  satisfactorily  determined,  by  taking  sufficient  pain-  in 
conducting  the  examination. 

But  it  should  also  be  borne  in  mind  that  the  ulceration  of  bone 
(caries)  is  not  always  attended  with  the  formation  of 
purulent    mutter.     This  grows   out   of  the  fact  that    the 

dogenoxmtiot]  tf-th  ■  >>.-,-.•■, ,u*  ti.vma  ooeM&oaed  by  the  inftunnwfrrrj 
process  may  proceed  only  so  far  as  to  transform  the  osseous  into 
granulation  tissue,  without  going  on  to  metamorphose  the  young 
granulation  tissue  into  purulent  matter  at  all.  It  Ifl  in  this  way 
that  the  bodies  of  the  vertebras  and  the  bones  of  the  tarsus  some- 
illlMM  disappear  to  great  extent,  through  the  agency  of  the  inflam- 
matory process,  without  the  occurrence  of  any  suppuration  what- 
ever. The  hard  osseous  structure  becomes  transformed  into  soft 
Tr,n.fonn.-    granulation  tissue,  and  thus  disappears  from  our  v 

lino  ml  '  ,      .  I  rr  .   ,      - 

•hwrpUoti.  The  granulation  tissue  in  its  turn  may  vanish  irom  onr 
sight  by  molecular  absorption,  especially  when  it  is  not  exposed 
to  the  action  of  the  atmosphere,  and  is,  at  the  same  time,  sub- 
jected to  the  operation  of  pressure.  It  is  also  probable  that 
both  of  these  processes,  that  is,  the  transformation  of  the  osseous 
into  granulation  tissue  and  the  absorption  of  the  latter,  may  g»  on 
at  tin-  same  time,  and  thus  we  may  not  be  able  to  see  much 
granulation  tissue  at  any  one  time.  Under  such  circumstances  it 
might,  at  first  sight,  even  appear  that  the  portion  of  osseous  tissue 
subjected  to  pressure  is  being  removed  by  a  process  of  simple 
liquefaction  and  absorption,  when,  in  reality,  its  disappearance  is 
occurring  in  the  way  above  mentioned.  That  the  removal  of 
osseous  tissue,  when  it  occurs  without  the  formation  of  purulent 
matter,  is  occasioned  by  the  inflammatory  process,  is  not  untre- 
quently  proved  by  the  fact  that  the  bony  structure  surrounding 
Coo4mxb,.  the  seat  of  the  caries  has  undergone  an  inflamm al 
0011  densation  to  considerable  extent.    Caries  without  mpp 

tion  has,  for  the  most  part,  been  observed  only  in  the  cancellous 
tissue,  namely,  in  the  bodies  of  the  vertebra  and  the  bones  of  the 
tarsus.  Mr.  Cresar  Hawkins,  however,  once  met  with  it  in  the 
compact  tissue  of  the  cranial  bones.  In  tliat  case  a  large  part  of 
the  calvarium  disappeared  spontaneously,  and  without  the  forma- 
tion of  any  purulent  matter.  The  neighboring  osseous  tissue  was 
thickened  and  condensed  by  in  Ha  minatory  action,  thus  showing 
conclusively  that  the  destructive  process  was  inflammatory  in  it* 
nature.     Thus  much  upon  this  obscure  and  important  subject. 
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Qem'mlly,  when  caries  occurs  in  the  extremities,  or  in  othe 
tfaaa  of  the  body  where  the  diseased  bone  is  not  so  deeply 
covered  by  the  soft  parts  us  to  preclude  ■  i  riiii  a  I  Mii_n.il 
examination,  such  us  the  anterior  and  lateral  aspects  of  the  ffaoxax, 
and  the  vault  of  the  cranium,  the  diagnosis  is  established  mainly 
upon  the  condition  which  the  diseased  bone  is  found  to  present.  If 
it  be  affected  with  caries  it  will  be  found  to  exhibit  loss  of  substance 
occasioned,  not  by  wounds,  nor  by  necrosis,  but  by  the  uln-nnr. e 
process.  The  excavations  and  holes  thus  formed  will  be  discovered 
to  be  more  or  less  completely  filled  with  soft  granulation  tissue, 
which  bleeds  copiously  on  wounding  it  with  the  probe.  The  osseous 
ulcers  will  be  found  to  h:r. ••  irregular  ami  .nu-vcn  bases,  because 
the  degenerative  process  has  extended  to  different  depths  at  differ- 
ent point*.  Oftentimes  the  osseous  tissue  at  the  base  of  the  ulcer 
will  be  found  to  be  much  softer  than  natural,  and  readily  penetrable 
with  a  probe,  especially  in  cases  of  the  scrofulous  form  of  the  disease. 
The  softened  osseous  tissue  is  sometimes  endowed  with  exquisite* 
sensibility;  but  that  does  not  always  obtain.  Tli:  .  .umstnnco 
diminishes  in  a  corresponding  degree  the  value  of  this  symptom. 
Wln-n,  however,  the  carious  surface  happens  to  be  keenly  sensitive 
or  painful  under  the  injury  done  to  it  by  probing,  it  affords  a  re- 
liable symptom  of  the  disease.  But  it  must  not  be  inferred  that 
caries  docs  not  exist  even  when  no  exaltation  of  the  sensibility  is 
present. 

It  may,  however,  be  sometimes  inferred  in  cases  where,  for  any 
cause,  we  cannot  subject  the  diseased  bone  to  examination  with 
even  a  probe,  that  ulceration  of  the  osseous  tissue  is  actually  prcs- 
sont,  if  we  find  the  purulent  matter  discharged  has  an  osmuiw 
odor  very  offetwiw-,  and  renemblinff  that  of  the  jm*  from  a  *"* 
earioiu  tooth  or  a  carioun  jaw-bone,  and  contains  the  phosphate  of 
lime  in  excess,  together  with  small  fragments  of  osseous  tissue  like 
grains  of  sand  (carie-t  necrotiea),  which,  when  examined  with  the 
microsco[>c,  are  found  to  exhibit  lacunas  and  canaliculi.  Under 
such  circumstances,  it  will,  not  unfrequently,  be  found,  that  the 
ulceration  of  the  osseous  tissue  is  connected  with  a  preexisting 
necrosis,  and  has  for  its  object  the  detachment  and  removal  of  a 
fragment  of  dead  bone. 


2V<atmeni  of  Cariet.  —  The  abscesses  in  the  soft  parts  surround- 
ing an  ulcerating  bone  should   bo  promptly  and   freeh 
Care  should  also  be  taken  tliat  as  small  a  quantity  of  matter  as 
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possible  is  allowed  to  remain  in  contact  with  the  carious  surface.1 
cituiiinM  By  securing  the  discharge  of  the  purulent  matters* 
«o4»niE*'  BOon  as  lt  *s  formed,  it  sometimes  happens  that  an  ulcer 
•*pU™  of  the  bone  heals  without  any  further  trouble.3     It  is  also 

found  to  be  advantageous  in  many  cases  to  inject  a  deodorizing 
and  antiseptic  wash,  such,  for  example,  as  aqua  cliloriiiata.  liqueur 
de  Laharraque  diluted  (part  1  to  12 ),  acid  muriatic,  diluted  (pan 
1  to  100),  or  tioct.  iodine,  diluted  (part  1  to  2  or  3  of  water). 
Each  of  these  lotions  will  prove  beneficial  when  properly  injected 
and  otherwise  judiciously  employed.  After  prolonged  u»e  hat 
rendered  the  <li.M  wl  parts  accustomed  to  either  of  these  washes,  its 
strvnutli  umy  b*  lautiously  increased  with  advantage  to  the  pa- 
M.  Chassaignac  has  strongly  recommend i id  the  muriatic  acid  wash. 

In  the  next  place  the  cause  of  the  caries  should  be  carefully 
sought  for  and  removed.  If  it  he  found  to  be  dependent 
upon  the  irritation  occasioned  by  the  presence  of  a  foreign 
body,  such  as  a  fragment  of  dead  bone  in  a  case  of  central  necrosis, 
or  a  bullot  imbedded  in  the  osseous  tissue,  said  foreign  body  should 
be  extracted.  The  carious  process  will  usually  be  teen  to  sub- 
side, in  such  instances,  soon  after  the  removal  of  the  cause  of  the 
irritation  which  has  produced  it.  If  the  carieB  has  been  produced 
by  the  scrofulous  or  the  syphilitic  dyscrasia,  which,  by  the  way, 
happens  not  un  frequently,  it  becomes  necessary  to  correct  the  dys- 
crasia as  the  first  step  in  the  cure  of  the  ulceration  of  the  osseous 
tissue.  The  constitutional  treatment  will  be  such  as  is  required  fur 
the  relief  of  the  strumous  and  the  syphilitic  forms  of  ostitis  respec- 
tively. The  strumous  subject  will  be  benefited  by  a  nourishing 
diet  with  life  in  the  open  air,  and  the  administration  of  ferruginous 
tonics,  such  as  tinct-  ferri  tnuriat.,  etc.,  of  preparations  of  iodine 
such  as  Lugol's  solution  or  perhaps  syrup,  ferri  iodid.,  of  cod-liver 
oil,  and  in  cases  where  the  appetite  is  poor,  the  hitter  tonics  should 
also  be  employed.  The  syphilitic  subject  will  require  a  judicious 
mercurial  course  if  he  has  not  already  been  subjected  to  it,  the 


»  For  thin  purpows  the  cvaeuatire  inci»iona  •tiuulil  bo  m«de  not  only  prampt!g.frtilg.  oarf 
at  often  at  (fit  dumping  conititian  of  the  diteattd  part  require*,  tint.  •I.wi,  in  a  Jrpmriinc;  j*m~ 
(ion.  Tut  poeturt  of  the  limb  •hould  llkewine  txi  inch  a*  favon  id  the  higbeat  deem  the 
outflow  of  the  purulent  matter. 

*  When,  from  any  cauie,  an  exnceromVon  of  (Ac  deotnerntito  attitit  tbat  ocraakn*  tb* 
carie*  occur»,  it  h)  often  advimiM*  to  abstract  blood  mplcallr  with  either  laacbw  or  cvjn. 
anil,  Miinntuiii'v  in  cai**  whet*  Ihc  local  heat  i>  »ory  grcnt,  benefit  may  be  derived  fhna 
applying  the  cold-water  or  exan  the  ic*-dre*aing,  for  a  time,  with  a  view  to  tnodarota  the 
local  inflammatory  ucilumenl.  But.  generally,  raeea  of  earice  require  warm  applications 
to  be  mad*  to  the  affecleU  pan,  or,  at  lean,  Mich  a*  an  not  positively  cold  in  tbeir  nature. 


PLAN   OP   OPERATIVE   TREATMENT. 


Administration  of  the  iodide  of  potassium  and  various  tonic  reme- 
dies, with  nutrients  and  cod-liver  oil  for  the  purpose  of  building  up 
his  strength.  Of  course  the  outline  only  of  the  plan  of  treatment 
adapted  to  the  relief  of  the  strumous  and  the  syphilitic  cachexia  is 
here  sketched. 

But  it  happens  not  unfrequently  in  the  treatment  of  caries  that 
all  other  means  of  affording  relief  having  failed,  we  are  o»«»*» 
compelled  to  resort  to  operativo  procedures  with  a  view  r*3-**"* 
to  effect  the  removal  of  the  diseased  osseous  tissue  itself.  Our 
predecessors  cauterized  the  carious  surface  with  a  hot  iron,  and 
oftentimes  with  good  effect.  The  removal  of  the  diseased  osseous 
tissue  has  also  been  accomplished  by  employing  the  rasp  and  the 
gouge  ;  but  the  result  of  such  operations  has  not  always  been 
satisfactory.  Sometimes  such  patients  have  lost  their  lives  by 
pyromia  induced  apparently  by  the  operation  ;  and  sometime*,  v 
this  result  has  not  been  produced,  the  employment  of  the  instru- 
ments above  mentioned  has  been  followed  by  extensive  necrosis. 
These  facts  arc  stated  in  order  to  warn  surgeons  against  an  »n- 
judiaiouM  use  of  these  instruments.  Of  all  the  operations  which 
have  been  performed  for  the  relief  of  caries,  resection  has  afforded 
tho  most  satisfaction.  It  is,  however,  specially  adapted  to  the  relief 
only  of  such  cases  as  have  the  caries  located  in  the  joint  ends  of 
the  long  '  '  in  certain  bones  of  tho  tarsus  and  carpus.     The 

caput  humeri,  caput  femoris,  the  elbow  and  the  knee-joints  have 
U  •  n  excised  for  caries,  and  generally  with  gratifying  results  when 
tin'  operation  has  been  judiciously  employed.  Furthermore,  it  be- 
comes necessary  to  amputate  the  diseased  memher  when  the  pa- 
1 1» •  1 1 1  * ->  lis  I  in  peril  by  the  morbid  process,  and  none  of  the 

operative  procedures  which  have  already  been  mentioned  is  adapted 
tn  the  relief  of  the  case.  Phagedenic  caries,  when  it  occurs  in  the 
extremities,  generally  demands  amputation. 

I  have  thus  sketched  an  outline  of  the  disease  callod  caries  for 
the  purpose  of  giving  a  distinct  idea  of  the  relationship  which  ex- 
ists between  it  and  the  other  affections  of  the  (tones  or  the  mem- 
branes and  tissues  which  enter  into  their  formation,  such  affections, 
for  example,  as  ostitis,  (wriostitis,  ostco-myclitis,  usteo-porosis,  and 
necrosis.  I  have  traced  this  sketch  for  the  further  purpose  of  giving 
t  I  believe  to  lx>  a  correct  idea  of  its  pathology  and  of  the  jirinci- 
ples  upon  which  it*  treatment  should  be  founded.  At  the  same  time 
I  have  not  endeavored  to  make  the  description  of  tin-  malady,  either 
exhaustive  or  even  elaborate,  since  there  is  not  sufficient  space  now 
at  my  disposal  to  permit  the  accomplishment  of  such  a  purpose. 


CHAPTER  FIFTH. 

OF  NECROSIS. 

Definition  of  Term  "  Necrosis."  or  Dry  Gangrene  of  Bene.  —  Distortion  Mwnii  it  an 
Carina  Necrotic*,  and  Mephitic,  or  Wet  tSanfjrane.  —  Mephitic  Gengrrene  generally  depen- 
dent on  a  Depraved  State  of  Ihe  Whole  System.  —  The  Author  baa  mat  with  it  frequently 
in  Military  Hospitals. —  Never,  however,  in  Connection  with  Hospital  Usnctene.-  I 
Of  \ecrc*ed  Hone  —  Ktiolojjy.  —  Violence.  — Arrest  of  Nutrition.  —  Necrosis  not  a  Isle- 
ease,  hut  one  of  ita  Results.  —  Hon*  ii  sometimes  destroyed  directly  by  Violence,  without 
t)i»  Intervention  of  any  other  1'roccsa.  —  F.xplsnalion  of  this  Form  of  Death.  —  Necrosis 
from  Insufficient  Supply  of  Blood,  may  result  from  either  Inllanunttioii  of  the  Medullary 
or  Osseous  Tissue,  or  of  th"  1'erioatvum.  —  Mediillin«  tbt  most  Frequent  Cattaa,  and  Uh 
Keeanna  therefor.  —  l-aru*  Number  of  Illustrative  Specimens  in  V.  S.  Army  Modlral 
Museum.  —  Eflecla  of  Dnatruction  of  Medulbiry  Tissue  by  Mechanical  Violence. —  M. 
Gerdy's  Opinion  thut  Ostitis  never  causes  Necrosis  discussed,  and  the  Author  •  Go 
•Ions. —  Limitation  of  Necrosis  by  Cartilage  of  CossJBlsttlMt — fetponaa  tn  fold  a*  a 
Causa  of  Necrosis.  —  Kheumalisin,  .Scrofula,  Syphilis.  Favor,  Mercury,  the  Fumes  of  Phos- 
phorus. —  Least  Vascular  Parts  of  Hones  most  liable  10  Necrosis.  —  Influence  of  Age.  — 
Liability  of  Wfferent  Hones-  —  Necrosis  in  Amputated  Limb* — Annular  Necrosis.- 
Proper  Construction  of  the  Saw.  —  Symptoms  of  Inflammatory  Necrosis.  —  Protvss 
urstion,  ln\  mI  in  rum.  Sequestrum,  and  F.xfotiutlon.  —  Treatment.— Kxfoliatton  Mora 
Kapid  In  Children  than  in  Adults.  —  Mimical  Interference  not  usually  proper  until  Sepa- 
ration la  complete.  —  Prof.  Van  Buren*»  Case  —  Perforation  of  Artery  by  Sequestra.  —  I 
Kracliow  ixrr's  case.  —  Whan  Amputation  is  demanded.  —  Sunmary  of  Treatment. 


By  this  torm  is  meant  tlio  death  of  some  considerable  portion  of 
bone  while  the  rest  of  the  body  is  yet  nlive.1  We  have  stated 
elsewhere  that  ne< -rnsis  is,  in  reality,  dry  gangrene  of  the  mw 
tissue.  Allusion  has  also  been  made  to  another  diseased  conditiim 
ofbCAM  wherein  that  tissue  is  deprived  of  its  vitality  in  mi 
Dsy  —I  —t  portions  of  considerable  size.  I  mean  the  wet  vr  mephitic 
I  ■•■..■•'•'"         gangrene  of  bone.     The  contrast  in  appeara  ,i-n 

that  presented  by  a  piece  of  bone  involved  in  necrotii  and  another 
piece  of  bone  sUTOlved  in  mephitic  gangrene  is  very 
Tin  difference  in  appearance  is  even  more  striking  than  that  which 
obtains  between  the  wet  and  the  dry  gangrene  of  the  soft  parte. 
Necroted  bone  u  dry,  hard,  white  or  yelloteifh-white  tn  color,  insenti- 
bie,  sonorous  when  struck,  and  comparatively  inodorous.  But  oateout 
tistue  Invaded  by  mephitic  gangrene  U  moitt,  more  or  let*  softened  in 

>  The  ward  nmndrroblt  it  here  employed  for  the  purpose  of  dielinge.usBlng  aerroeii  froaa 
caries  oexrutica.  Ib  the  last  named  pathological  condition  there  is  also  death  of  hone,  but 
the  t'rajriMBts  are,  for  the  moat  part.  smaH,  or  sninate  in  size.  Via  graiau  of  saod. 
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cantiitcnce,  not  unfrequently  tfit  softening  it  eonridtrable,  dirty  gray, 
dirty  jxtlr-grtrn,  or  dirty  grcenUh~brown  in  color,  and  it  ejhaler,  the 
intolerably  offcnxive  odor  of  rotting  bone.  Necrosed  bone  bears  a 
strong  ruscniblunce  to  the  bleached  osseous  tissuo  of  the  skel 
in  appearance.  Gangrenous  bone  (mephitie)  doe*  not  present  any 
such  resemblance.  Wo  will  take  this  opportunity  to  remark  fur- 
ther, concerning  mephttic  gangrene  of  bone,  that  it  is  not  nnfre- 
qOflodj  met  with  in  militar  e  in  OOUlMKlitiU  with  traumatic 

lesions  of  the  osseous  tissue.      I   have  MtB  it  occur  in  a  CM 

bot  contusion  of  the  femur.1  I  have  met  with  it  in  a  case 
of  gunshot  fracture  of  the  thigh.*  I  have  seen  it  in  other  instances 
of  compound  comminuted  fracture  of  the  long  bones.  I  have  also 
met  with  it  several  times  in  the  stump-bones  of  amputated  limbs. 
Mephitic  gangrene  of  the  osseous  tissue  is  often  associated  with 
pyemia.  Hut  it  is  not  always  connected  with  the  pya?mic  condi- 
-tero  at  large,  for  in  one  of  my  cases  the  post-mortem 
examination  showed  that  there  was  neither  thrombosis  nor  second- 
ary abscesses  in  any  part  of  the  body,  and  the  clinical  history,  or 
the  svmptoms  developed  during  life,  did  not,  in  any  way,  favor  the 
supposition  that  pyaemia  was  present.  In  nil  my  other  CUM  of  this 
peculiar  affection  of  the  04*  N,  however,  there  was,  at   the 

same  time,  pyaemia.     Mephitie  gangrene  of  bone  therefore,  al- 
theugh  it  dOM  not  absolutely  depend  for  its  occurrence  upon  p 
min,  still  belongs  exclusively  t<i  certain  depressed  conditions  of    :lie 

powers  —  to  certain  depraved  states  of  the  body  at  large.  At 
all  events  I  have  never  met  with  it  in  robust  subjects.  While  I 
have  always  met  with  it  in  connection  with  a  depraved  state  of  the 
eojwtitlltion  wherein  there  was  a  strong  putrefactive  ten •!•  -ney,  I 
si 1 1 odd  also  state  that  I  have  n  •. .  i-  seen  it  in  connection  with  hos- 
pit  il  gangrene,     The  local  disease  with  which  it  was  always  asso- 

d,  according  to  my  observations,  was  inflammation  of  the  tin 1- 

ullary  tissue  of  the  affected  bone  ;  but.  the  relationship  hetween 

■  u  appears  to  me,  for  the  most  {Art,  to  have  been  purely  acci- 

il,  end  the  real  canes  of  this,  peculiar  rot  of  the  osseous  tissue 
should  be  sought  for  elsewhere,  and  generally  in  a  depraved  con- 
dition of  tlie  whole  bodr,  but  more  cs|>ecially  of  its  circulating 
fluids.  I  have  never  seen  a  case  of  this  peculiar  affection  of  the 
osseous  tissue  in  civil  practice,  hut  at  the  same  time.  I  do  not  know 
any  good  rea  dm  occur  in  civil  as  well  as 

'■»  AmfHcam  Jtmnul  v/IKt  .VnAcof  Otititcu.  July,  ISSS.  pp.  11,  a. 
«   V 10*  Jmtrica»Jcmn«jytk*  Mldical&UlKet,  April,  ISM.  p.  SOU. 
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in  military  hospitals.     Thus  much  concerning  the  wet  or  mephitic 
gangrene  of  bone. 

We  have  already  stated  that  necrosed  bone  usually  has  a  white 
ooior  or  or  a  yellowish-white  color.  When  exposed  to  the  air, 
taa*  however,  its  color  sometimes  becomes  brown,  or  even 

black,  from  causes  which  are  not  well  understood.  Stanley  thinks 
tliis  discoloration  is  connected  in  some  way  with  the  action  of  the 
atmosphere,  since  the  necrosed  bone  is  often  brown  or  black  only 
to  such  extent  as  it  is  uncovered.  This  discoloration  of  the  ne- 
crosed bone  takes  place  in  the  following  manner:  first,  dark  points 
or  dots  appear  upon  it ;  afterwards,  these  increase  in  number 
coalesce,  and  thus  the  surface  invaded  becomes  brown  or  black. 
The  change  of  color,  however,  does  not  extend  beneath  the  surface 
of  the  bone,  except  the  osseous  structure  be  very  porous.1  The 
white  color  of  necrosed  bone,  in  general,  i*  due  to  the  fact  that  the 
blood  hat  been  withdrawn  from  it*  vessels. 


WolccT- 


Necrosis  may  be  produced,  in  the  first  place,  directly  by  violence, 
and,  in  the  second  place,  by  any  morbid  process  which  de- 
prive* the  osseous  tissue  of  an  adequate  supply  of  nutrient 
blood.  We  are  not  acquainted  with  any  other  methods  by  which 
the  production  of  necrosis  is  effected.  It  should,  however,  bo  dis- 
NniproMriT  tinctly  stated  here  that,  strictly  speaking,  necrosis  itself  is 
*  *>**-•  not  a  disease,  since,  so  far  as  the  pathological  processes  per- 
taining to  its  development  are  concerned,  it  is  only  a  consequence 
or  result  of  morbid  action,  but  does  not  represent  the  morbid  process 
itself.  The  term  means  simply  that  the  vitality  of  some  portion  of 
bone  has  been  suddenly  destroyed  by  arresting  the  flow  of  nutrient 
blood  in  its  vessels,  that  is,  by  stopping  the*  circulation  of  red  blood 
in  the  Haversian  canals,  and  of  white  blood  (liquor  sanguinis  or 
nutritive  juices)  iti  the  cunaliculi  and  lacuna:  of  the  affected  part. 

Concerning  necrosis  produced  directly  by  violence.  — In  a  pa- 
per on  contused  wounds  of  bone  which  was  published  in 
cumrtai.  •' American  Journal  of  the  Medical  Science.* "  for  July, 
?k>u.n».  186.r>,  the  author  has  related  two  cases  of  neoroMs  that 
were  produced  directly  by  the  stroke  of  gunshot  projectiles.*  In 
one  case  the  cranium  was  the  seat  of  the  injury,  in  the  other,  the 
external  malleolus.  The  author  has  seen  several  cases  besides  these 
wherein  necrosis  had  been  produced  directly  by  violence.    In  most 

»  Vi<!«  Blank?,  On  ItitMtts  t/tJke  Bona,  pp.  74.    At*,  ad.,  1S40. 
»  VliU  €j>.  cit,  pp.  »,  14,  85,  »,  J7. 
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of  them  the  injury  wax  occasioned  either  by  spent  or  by  glancing 
musket-balls.  In  such  cases  the  necrosis  appears  to  be  occasioned 
directly  by  the  mechanical  commotion  which  is  produced  among 
the  osseous  particles  themselves  by  the  stroke  of  the  projectile. 
The  injured  part  of  the  bone  loses  its  vitality  at  once,  and  becomes 
colorless  and  exsanguine.  In  all  such  cases  n  portion  of  the  osse- 
ous tissue  is  itill #-.  1  outright,  and  nature  immediately  begins  to  pre- 
pare for  its  separation  and  removal  from  the  living  bone  surround- 
ing it.  This  form  of  necrosis  may  sometimes  be  produced  by  the 
kicks  of  animals,  by  powerful  blows,  and  by  falls  from  some  con- 
siderable height,  as  well  as  by  glancing  and  spent  bullets,  and  may 
then-fore  occur  in  civil  as  well  av  in  military  practice.  The  necro- 
sis and  exfoliation  of  tin  'iii-umferential  lamina*  of  the  tibia  which 
not  uiifrequenlly  follow  the  kicks  of  horses  and  mules  in  civil  life, 
at  the  scat  of  the  injury,  arc,  for  the  most  part,  produced  in  this 
way.  Sometimes  in  cases  of  compound  fracture  of  the  long  bones 
wc  find  that  the  vitality  of  thi  osseous  tissue  at  the  place  of  frac- 
ture has  been  destroyed  by  the  operation  of  the  same  force  which 
produced  the  fracture  itself.  The  commotion  produced  among  the 
osseous  particles  at  the  seat  of  injury,  in  this  way,  may  be  so  great 
that  Ihc  integrity  of  the  lacunas  and  canaliculi,  and  uveu  the  con- 
tinuity of  the  Haversian  canals  is  destroyed  through  some  consid- 
erable space.  Under  such  circumstances  the  injured  oaseons  tissue 
dies  immediately,  because,  in  the  first  place,  the  particular  histo- 
logical structure  by  the  aid  of  which  nil  the  nutritive  processes  in 
bone  arc  performed  (I  mean  the  bone-cells),  happens  to  be  sub- 
stantially destroyed,  and  because,  in  the  second  place,  the  supply  of 
nutrient  blood  to  the  osseous  tissue  happens  to  be  cut  off  by  means 
of  the  injury  done  to  the  Haversian  canals.  In  such  cases  the  in- 
jury falls  DBOB  the  elementary  or  microscopical  structures,  the  mi- 
opical  spaces,  and  the  microscopical  tubes  of  the  bone,  and, 
although  necrosis  is  produced  thereby,  the  unaided  vision  cannot 
detect  any  change  in  the  structure  of  the  dead  bofl 

Concerning  NterotU  produced  by  Liaeaae  whereby  the   Oueoua 
Tutue  is  deprived  of  tuch  a  Supply  of  Blood  a*  u  nectitary  to 
maintain  iu  Vitality.  —  Necrosis  occasioned  by  a  deficient  supply 
of  blood  to  the  osseoua  tissue,  may  be  produced,  first,  by  fi»4i> 
inflammation  of  the  medullary  tissue  ;  second,  by  inllam-  aaMoa. 

>  .V«rMM  b)  produce!  by  rivfoaot  in  two  wsya:  lot,  Din«ly,  by  lb*  rotwUntial  it  fit 
tion  of  tba  biological  oloakonts  of  ibo  oowoa*  tiatM  thrvagh  etw  cooaiovtioa  among  tba 
owoova  |«rttd«a  which  b)  «ay  oco— ioa,  and  M,  SaaVosrfy,  by  the  pathological  pwcott— 
which  It  may  cx<h«. 
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mation  of  the  periosteum  ;  and  third,  by  inflammation  of  the  osseous 
tissue  itself.  Wq  have  already  seen  that  central  necrosis,  when  it 
occurs  in  the  shaft  of  a  long  bono,  is  generally  the  result  of  disease 
of  the  marrow,  tliat  peripheral  necrosis,  that  is  necrosis  of  the  eir- 
rimitiTiTitial  laminic,  ifl  hvipiently  the  consequence  of  disease  or 
injury  of   the  periosteum.     It"  the  inflamed   medullary  tissue  be- 

;  detached  from  the  adjacent  osseous  tissue  by  the  inflam 
tory  process,  ur  if  the  blood-vessels  which   pass  fro<t>  the  vas< 
marrow  into  the  osseous  structure  for  the  purpose  of  nourishing  it 
become  occluded  by  the  inflammatory  process,  then  the  portion  off 
the  osseous   ti.s-.ue  which  depends  for  its  supply  of  blood   upon  tin: 
diseased  marrow  seems  likely  tx>  lose  its  vitality  at  once  in  preci 
the  same  way  that  the  foot  undergoes  dry  gangrene  from  sin 
taneous  occlusion  of  the  anterior  and  posterior  tibial  arteries  by 
emboli,  miles*   indeed  it  draws  a  compensatory  blood-supply  from 
some  other  source.     If  the  inflamed  periosteum  becomes  detach.  .J 
from  the  bone  by  the  inflammatory  process,  or  if  the  blo< MJ 
which,  proceeding  from  the  periosteum,  penetrate  the  bone  for  the 
pin  pose  of  supplying  it  with   blood  become  occluded,  then  the 
portion  of  bono  which  in  this  way  is  deprived  of  its  necessary  sup- 
ply of  blood  is  liable  to  become  at  once  necrosed.     In  this  way  we 
may  have  necrusis  commencing  at  the  interior  of  the  bone  and 
produced  by  osteo-myelitis  on  the  one  hand,  and  we  may  also  hsve 

i .  beghuung  on  the  exterior  of  the  bone  and  produced 
periostitis  on  the  other  hand.    But  inasmuch  as  the  osseous  tissue  in 
the  shafts  of  the  long  bones  derives  a  much  larger  portion 
of  its  supply  of  blood  from  the  marrow  than  from  the 
periosteum,  it  follows  that   disease  of  the  medullary  tissue  exerts 
a  mod]  more  powerful  inflasnos  in  the  production  of  necrosis  than 
disease  of  the  periosteum.     On  this  point  Mr.  Phillips  make? 
following  remarks:     "When   we   carefully  examine  a.  long  I 
after  a  successful  injection,  we  see  that  many  vessels  pass  from  the 
interior  to  the  exterior,  and  that  others  take  the  opposite  direction  ; 
that  those  which  pass  from  the   interior  are  much  more  numerous 
than  those  which  pass  from  the  exterior.     We  can  have  no  better 
evidence  of  tins  fact  than  we   may  obtain  from  a  fractur 
if  we  examine  it  in  some  hours  after  the  injury  has  b  led, 

we  shall  find  that  the  nearer  wo  approach  to  the  medulfary  canal. 
the  redden  It  is  true  that  all  the  blood  w  i 

gets  to  the  medullai y  membrane  [reed  tittue]  arises  from 
but  it  passes  principally  through  those  nutritive  foramia 
are  so  conspicuous  in  long  bones.     It  is  evident,  tl  hat 
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the  quantity  of  blood  furnished  to  the  bone  by  tin-  periosteum  is 
verv  much  smaller  than  that  which  it  derives  from  the  medullary 
•ad  fi'inm  again]  ;  and  that  the  bone,  in  the  absence 
nt  i In-  supply  of  blood  which  it  has  usually  derived  from  the  medul- 
lary mpmbranc  [futsur],  becomes  necrosed."  ' 

I  is  for  the  reason  above  mentioned  that,  in  casus  of  necrosis 
produced  by  disease  of  the  periosteum  alone,  the  vitality  of  the  osse- 
ous tissue  is,  for  the  most  part,  not  destroyed  to  any  great  depth, 
and  the  dead  bone  usually  exfoliates  in  thin  scales  or  lamina?.  It 
is  for  the  same  reason  that  necrosis,  when  produced  by  disease  of 
the  medullary  tissue  alone,  frequently  involves  a  large  part  of  the 
whole  thickness  of  a  long  bone.  It  is  for  the  same  reason  that 
necrosis  in  the  shall  of  a  long  bone  is  produced  much  more  fre- 
quently by  ostco-myelitis  than  by  periostitis.  In  refer-  b.ra. 
e lire  to  this  point  tlu»  Army  Medical  Museum  at  Wash-  uuwa, 
ington  teaches  a  very  important  lesson.  That  collection  is  notnulv 
very  rich  in  I  pertaining  to  osseous  pathology  in  general, 

bul  it  is  also  very  rich  in  specimens  of  necrosis.  Now,  a  careful 
examination  of  thut  collection  has  OfOTlimd  DM  tluit  u  very  much 
larger  number  of  the  specimens  of  nc<-n»is  belonging  to  it  have 
been  produced  by  disease  of  the  medullary  tissue  than  by  disease 
of  the  periosteum  :  and  from  this  we  infer  that  necrosis  is  produced 
in  military  practice  much  more  frequently  by  osteo-myelitis  than 
by  periostitis.  Moreover,  there  is  no  good  reason  apparent  why 
tic  same  rule  should  not  obtain  in  civil  as  well  as  in  military 
practice.  Wc  have  elsewhere  pointed  out  how  we  can  oftentimes 
determine  by  examining  a  fragment  of  BCCTOtsd1  bone  whether  the 
necrosis  was  produced  by  disease  of  the  marrow  or  by  disease  of 
|ieriosteum.9 

Destructive   inflammation  occurring  simultaneously  in  both  the 
■  he  periosteum  generally  ramta  in  necrosis  of  the 
whole  thickne**  of  the  alfoeted  bone  throughout  the  space  occu 
by  the  disease,  that  is,  necrosis  in  totality.     But,  in  such  cases,  the 

rally  spreads  from  the  marrow  on  one 
side  and  from  the  periMtemn  on  the  other  to  the  osseous  tissue 
iUelf,  .hi  I  wfl  ilicr.'t bra  tiiul  that  the  ii" T.isisin  totality  has  been 
preceded  lamination  of  nil  the  tissues  which  enter  into  the 

Mma  «itSot]  of  bono,  namely,  the  marrow,  the  periosteum,  and  the 
osseous  tissue-  itselE 


>  8m  Loodm  JttJical  OauUe,  r»).  xiii.,  pp.  '».  '»'• 
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Destruction  of  the  medullary  tissue  by  mechanical  injury  is  not 
unfrequently  followed  by  necrosis  of  the  entire  thickness  of  the 
bone  -which  surrounds  it  Boycr  mentions  a  case  confirmative  of 
nMCniflUoo  this  statement :  A  thigh  had  been  amputated  which  was 
SST1^7  very  long  in  healing  ;  after  some  time,  a  portion  of  bone, 
ti^k*  three  inches  in  length,  came  away.  On  inquiry  it  was 
found  that  the  surgeon  who  dressed  it,  daily  sounded  the  wi 
with  a  probe,  which  penetrated  into  the  bony  canal,  to  assure  him- 
self of  the  extent  of  a  fistulous  opening,  which  had  been  produced 
liy  his  own  imprudence.  The  lesion  had  brought  about  rhe  de- 
struction of  the  marrow  and  subsequently  of  the  bone  in  its  entire 
thickness.  1  am  inclined  to  think  that,  in  this  case,  the  innaronia- 
tory  process  was  kindled  in  the  osseous  tissue  itself,  and  that  said 
process  assisted  very  materially  in  the  production  of  the  necrosis.1 

Again,  necrosis  appears,  sometimes  at  least,  to  be  produced  by 
!»fl«n<M-  inflammation  of  the  osseous  tissue  alone.  It  seems  that, 
23",°rt2^,  in  at  least  occasional  instances,  the  inflammatory  process 
"'*•■  operating  in  bone  arrests  the  circulation  of  blood  in  the 

diseased  osseous  tissue,  and  thus  occasions  its  death.  M.  Gerdv, 
however,  ■  i  >  •  1 1 1  <  •  -  -  that,  inflammation  of  the  bone  itself  ever  produces 
necrosis.3  Hut,  in  my  opinion,  M.  Gerdy  is  mistaken.  I  have 
treated  at  least  one  case  of  necrosis  of  the  ilium  wherein  I  am  con- 
fident that  the  death  of  the  bone  was  produced,  not  by  viol 
nor  by  periostitis,  nor  by  osteo-myclitis,  but  by  ostitis  alone.  Mr. 
Stanley  also  relates  a  case  of  necrosis  occasioned  in  the  same  way. 
This  writer  states  tluit,  during  the  progress  of  fever,  necrosis  of 
the  shaft  of  a  long  bone  has  occurred  without  any  evidence  of  in- 
flammation in  either  its  periosteum  or  its  medullary  tissue.  He 
also  suggests  that,  in  such  cases,  the  inflammation  and  death  of 
the  bono  axe  phenomena  analogous  to  the  local  congestions  and 
inflammations  which  occur,  under  similar  circumstances,  in  other 
organs.  lie  says  that,  in  a  young  female,  necrosis  of  the  entire 
shaft  of  the  tibia  occurred  during  the  course  of  a  fever,  from  which 
she  i lied  in  about  a  month  after  its  commencement.  He  found  the 
substance  of  the  tibia  throughout  of  a  deep-red  color,  whilst  the 
medullary  tissue  was  unaltered.  But  that  tho  bone  had  perished 
was  evident,  on  account  of  the  entire  separation  of  the  periostoma 
from  it,  and  on  account  of  the  lines  of  separation  which  hud  com- 
menced to  form  between  the  shaft  and  the  articular  ends.  Here, 
therefore,  it  was  obvious  that  inflammation  in  the  tissue  of  tho 

>  8««aUowlutUr.  ItHiltjw  Mjt,  IoUm  UtStd  C—*;*ti.  xlii.  |».  1VI 
•  Viita  Mniodiu  da  Orgmnu  *  Mmmmmut.  p.  ill.    Pwu,  1S&8. 
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bone  had  preceded  its  necrosis.1  For  these  reasons  I  believe  that 
M.  Gordy  is  mistaken  when  he  asserts  that  inflammation  of  bono 
itself  never  produces  necrosis. 

I  also  believe  that  the  inflammatory  process  in  bone  performs  a 
much  more  conspicuous  put  in  the  production  of  necrosis  than  is 
generally  supposed.  I  hare  been  led  to  this  conclusion  by  the  fol- 
lowing facts :  First,  I  have  seen  several  cases  in  which  the  marrow 
was  extensively  destroyed  without  the  occurrence  of  necrosis. 
Oilier  states  that  destruction  and  removal  of  the  marrow  in  animals 
Ot  necessarily  followed  by  necrosis  of  the  surrounding  bone. 
Under  favorable  circumstances,  a  new  marrow  is  very  rapidly 
formed,  which,  if  the  irritation  continue,  mar  further  undergo  the 
process  of  ossification.2  Second,  I  hare  seen  many  instances  in 
which  the  periosteum  was  extensively  detached  from  bone  without 
producing  necrosis.  In  some  of  these  cases  the  periosteum  was  also 
extensively  des  trove  1.  In  Mich  cases  the  lost  portion  of  this  inum- 
brano  was  reproduced.  Oilier  remarks  concerning  removal  of  the 
periosteum  from  bone  that  under  favorable  circumstances  necrosis 
will  not  ensue,  but  a  reproduction  of  true  periosteum  will  take 
place.8  Oilier  also  states  that  even  the  simultaneous  removal  of 
both  periosteum  and  marrow  in  animals  will  not  always  give  rise  to 
necrosis.  Third,  according  to  my  own  experience  in  cases  where 
necrosis  has  occurred  in  consequence  of  inflammation  of  the  mar- 
row or  the  periosteum,  inflammation  of  the  bone  tissue  itself  has 
generally  been  present  as  a  secondary  lesion.  Now  from  the  facts 
stated  above  I  infer  that,  although  ostitis  is  usually  but 
secondary  in  the  order  of  pathological  events,  it  is  in  reality 
of  primary  importance  in  the  production  of  necrosis.  In 
my  opinion,  when  either  osteo-myelitis  or  periostitis  occasions  ne- 
crosis, it  docs  so  mainly  by  inducing  secondary  ostitis. 

In  order  for  inflammation  of  the  bone  tissue  to  produce  necrosis 

it  must  generally  be  acute   in  character.     When,  however,  the 

marrow  or  the  periosteum  is  extensively  diseased,  detached,  or 

destroyed,  it  is  probable  that  a  grade  of  ostitis  of  considerably  less 

rity  will  cause  necrosis,  than  when  those  structures  are  sound. 

With  regard  to  the  method  in  winch  ostitis  occasion*  necrosis, 
m  hi  where  stated  tlmt  it  does  it  by  arresting  the  circula- 

tion of  blood  in  the  a  fleeted  part  of  bono.     The  products  of  tin 
process  tend  to  produce  local  swelling,  and  may  com- 
pletely occlude  the  capillary  blood-vessels  by  DMBprciumg  them 

>  (haSUnlur  On  Dimcui  of**  Soma,  p.  T«.    Ara.  «d.  IMS. 

S  Sm  Amtrittm  Journal  Xt&cal  Scitnca.  Jommtry,  1868,  p.  140.  ■  Oy.  til.  p  IIS. 
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within  the  unyielding  walls  of  the  Haversian  canals.  Oilier  staus 
that  necrosis  is  [almost]  universally  tin-  result  of  ostitis  ;  the  capaV 
lams  of  the  Haversian  CSUil  boOOBM,  as  it  were,  strangulated 
against  the  bony  walls  which  surround  them,  and  arrested  circula- 
tion, and  death  of  the  part  deprived  of  blood,  is  the  consequence.1 
NeerosiH  occurs  much  more  frequently  in  the  compact  than  in  the 
cancellous  structure  of  bone  because  the  inflammatory  process  caa 
arrest  the  circulation  much  more  readily  in  the  compact  titan  in 
Umii»uco  'i"'  '"'iicellous  structure  of  bone.  Necrosis  occurring  in 
trSSilJT-  l-'e  sna^  °f  a  'CB8  hone.  **•■  when  very  extensive,  is  apt 
*"■  to  be  limited  by  the  cartilage  of  conjunction  or  the  silo 

thereof  for  two  reasons:  first,  because  the  cancellous  structure  of 
the  epiphysis  is  less  favorable  to  the  production  of  necrosi*  than 
the  compact  structure  of  the  diaphysis,  and  second,  because  the 
blood-supply  for  each  is  mainly  derived  from  a  different  so  tin*'.-,  I 
haw  mil  observed  that  the  position  of  the  nutrient  foramen  exerts 
any  influence  besides  this  in  determining  the  boundaries  of  necro- 
sis. These  are  fixed  or  settled  principally  by  the  extent  and 
severity  of  the  osseous  inflammation,  together  with  the  extent  and 
severity  of  the  primary  lesion  of  the  marrow  or  the  periostem  or 
of  both  structures  combine' I  according  as  the  case  may  be. 

Again,  aiming  the.  recognised  causes  of  necrosis  are  exposure  to 
cold,  bathing  while  heated  ami  weakened  by  laln-r  or  violent  ex- 
ercise, rheumatism,  scrofula,  syphilis,  fever,  the  administration  of 
mercury,  and  the  fumes  of  phosphorus.  But  each  of  these  causes 
occasions  the  death  of  bone  by  inducing  either  inflammation  fifths 
medullary  tissue,  or  of  the  periosteum,  or  of  the  osseous  tissue 
it  sell",  or  lO  of  them,  and  thus  depriving  the  portion  of  bone  that 
becomes  necrosed,  of  an  adequate  supply  of  nutrient  blood.  With 
respect  to  exposure  to  cold  as  a  cause  of  necrosis  take  the  following 
example  related  by  Stanley :  A  boy  was  occupied  many  hours  in 
drawing  a  truck  through  deep  and  melting  snow.  On  the  next 
day  he  had  severe  pain  in  his  leg,  and  in  ■  few  days  afterwards, 
suppuration  ensued  in  the  soft  parts  of  this  leg,  and  it  became 
evident  that  the  shaft  of  the  tibia  had  perished.  It  is  probable 
that,  in  this  case,  the  periosteum,  the  medullary  tissue,  and  the 
bone  itself  were  all  involved  in  the  inflammatory  process  v. 
arrested  the  circulation  of  blood  in  the  bone  and  produced  the 
necrosis.'  Furthermore,  it  is  well  known  that  necrosis  of  the 
lower  jaw  is  sometimes  produced  by  mcrcurialization.      In  all  such 

»  See  American  Journal  ifatical  ScUnctt,  Jantuirg,  IMS,  p.  189. 
1  On  Diitatu  of  the  Bane*,  p.  76. 
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ewes  the  mercury  procures  the  death  of  the  hone  by  inclining 
either  inflammation  of  the  periosteum,  or  of  the  hone,  or  of  the 
medullary  tissue,  hut  more  especially  the  last  named.  At  least,  in 
two  cases  belonging  to  thia  category,  the  medullary  tissue  of  thy 
necrosed  jaw  was  found  to  have  been  previously  destroyed  by 
suppurative  inflammation.  It  is  also  well  known  that  the  rnmfu»> 
fumes  of  phosphorus  not  unfrequently  occasion  necrosis  Jjktoj. 
of  the  jaw-bones.  This  disease,  which  is  jieculiar  to  persons  em- 
ployed in  the  manufacture  of  lucifer  matches,  was  first  described 
by  Dr.  Heyfelder  in  1845.  It  affects  the  lower  jaw  much  more 
frequently  than  the  upper  one,  but  occasionally  it  involves  both  of 
tli-in  ut  the  same  time.  The  fumes  of  phosphorus  appear  to  give 
rise  to  necrosis  by  inducing  inflammation  of  the  bone  itself  together 
with  the  medullary  tissue  and  the  periosteum,  but  more  especially 
the  first  named. 

The  condition  of  the  osseous  tissue  in  respect  to  vascularity  ap- 
pears to  have  some  influence  in  the  production  of  MCTOOT  ;  for  wo 
find  that  the  lc:i>t  vasrular  parts  of  a  bone  are  more  frequently 
affected  by  it  than  the  more  vascular  ones.  It  is  for  this  reason 
that  the  compact  tissue  of  the  shafts  of  the  long  bones  is  more  apt 
to  become  necrosed  than  the  spongy  tissue  of  their  epiphyses,  as 
already  mentioned. 

The  period  of  youth   appears  also  to  favor  the  occurrence  •  * 
necrosis,  especially  in  the  long  bones,  and  at  least  so  far  kr 
as  the  spontaneous  forma  of  the  disease  are  concerned.  «» 
It  is  most  often  met  with  in  subjects  between  eight  mil 
years  of  age,  and  of  the  male  sex.    One  reason  why  yom 
are  more  apt  to  suffer  from  necrosis  than  old  persons,  is  pp 
fact  that  in  youth  the  bones  are  still  growing,  and  on  that  an- 
require  a  relatively  larger  supply  of  blood  to  keep  them  aliv< 
in   tin-  adult  period  of  life.     Pathological  conditions  which  i 
embarrass  the  circulation  of  blood  in  the  osstim  ould 

fore  be  more  likely  to  destroy  the  vitality  of  that  tissue  under  1 
circumstances  than  under  an  opposite  condition  of  things.  i'Y 
more,  we  have  seen  in  another  part  of  this  Section  that  osteo-mye- 
litis,  which  i*  a  very  frequent  cause  of  necrosis,  is  preeminently  a 
disease  of  youth.  Here  then  we  find  another  reason  why  spon- 
taneous necrosis  occurs  for  the  most  part  in  the  persons  nt  the 
young.  With  regard  to  the  fact  that  necrosis  is,  as  a  general  thingi 
spontaneously  developed  only  during  the  period  of  youth,  and  prin- 
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Splints  were  then  applied,  and  he  was  transferred  to  Washington  and 
admitted  to  Armory  Square  Hospital,  August  17  th,  1864.  The  wounds 
were  dressed  and  the  limb  placed  in  a  fracture  box. 

The  general  condition  of  the  patient  was  then  good. 

October  7.  —  On  account  of  great  puin  the  fracture-box  was  removed 
and  Smith's  anterior  splint  adjusted,  which  allowed  the  patient  to  rest 
more  comfortable     Simple  dressings. 

Jrorvm&rr  1,  1864.  —  Splints  were  removed  from  leg  —  the  wound  had 
nearly  dosed,  but  several  sin  uses  exist  which  communicate  with  the 
booe  —  the  fractured  bone  had  not  united. 

The  limb  was  laid  on  a  pillow  and  dressed  twice  a  day  with  simple 
dressings. 

March  1 1*,,  1 865.  —  The  patient  could  leave  his  bed  «nd  walk  on 
crutches  with  his  well  leg. 

April  1.  —  The  patient  first  came  under  my  charge,  and  upon  ad 
nation  by  the  probe  the  sinuses  were  found  to  communicate  with  dead 
bone :  the  discharge  of  pus  was  about  three  ounces  per  diem.    Appetite 
good,  as  was  also  his  general  condition. 

April  25.  —  The  discharge  had  continued  to  increase,  the  patient  was 
gradually  growing  weaker.  He  was  put  under  the  influence  of  ether 
and  an  incision  nine  inches  in  length  made  over  the  front  of  the  tibia, 
when  it  was  found  that  the  necrosis  extended  to  within  two  inches  of  the 
ankle-joint  and  nearly  to  the  head  of  the  tibia.  A  sequestrum  nine  and 
one  half  inches  long  was  removed,  also  several  smaller  pieces.  Jn  the 
operation  a  longitudinal  piece  of  the  newly  formed  bone  (involucrum) 
had  to  be  removed.  After  the  removal  of  the  necrosed  bone  new  bono 
was  found  of  sufficient  thickness  to  hold  the  foot  in  its  proper  position. 
Loss  of  blood  during  operation  about  two  ounces.  The  wound  was 
dressed  with  charpie  and  cold  water. 

Gave  the  patient  stimulants  and  anodynes  every  four  hours. 

April  26.  —  The  patient  was  very  weak  and  had  continued  nausea  — 
had  no  appetite  and  vomited  all  food  as  soon  as  swallowed. 

Rxning. —  Cannot  even  retain  brandy,  which  increases  the  nausea. 
Beef-tea,  Siu,  given  every  four  hours,  but  it  is  nearly  all  thrown  off. 

April  27.  —  Weaker;  nausea  continues;  champagne  lii.,  with  ice 
every  four  hours.     Beef-tea,  Jiv.,  per  enema  ter  in  die. 

April  29.  —  Champagne  and  becf-tea  have  been  continued,  but  the 
patient  is  fast  sinking,  and  has  had  a  well-marked  chill.  His  nausea  has 
increased  to  such  an  extent  that  the  sight  of  food  for  other  patients 
causes  him  to  vomit. 

April  SO.  —  Worse  in  every  respect 

fy  Cerii.  oxalat,  SL,  divide  in  chart,  xii.  sig.,  one  to  be  given  when 
the  patient  feels  as  though  ho  would  immediately  romit. 

Sine  r.  u.  —  Has   taken  six  powders  during  the   day,  took  food  at 
.  which  was  retained,  has  not  vomited  ouce  since  he  took  the  first 
powder.     Champagne  and  beef-tea  continued  ut  ante. 
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May  d.  —  Great  improvement  noticed,  no  nausea  or  vomiting ;  dis- 
continued powders ;  the  wound  is  granulating  finely,  the  discharge  being 
perfectly  hcnlthy  pus. 

Juns  26 —  Patient  enn  leave  his  bed  and  sit  in  a  chair,  the  cavity 
has  nearly  filled  the  wound  is  about  half  the  site  of  the  incision  in 
length,  and  is  perfectly  healthy  ;  as  the  pus  was  perfectly  healthy  the 
wound  has  never  been  touched  with  water  {  the  pus  was  simply  removed 
by  allowing  the  lint  to  become  saturated  and  then  removing  it  Si 
has  perfect  use  of  ankle-joint  and  tibialis  anticus  (muscle).  Lie  will  in 
all  probability  have  a  very  useful  limb. 

His  present  condition  is  good,  and  be  can  bear  considerable  weight 
on  the  diseased  leg. 

The  operator  was  Dr.  I).  W.   Bliss,  Surgeon  11.  S.  Vols.     I  saw  the 

patient  in  Douglas  Hospital,  Washington,  just  before  that  hospital  closed. 

inh  was  then  in  a  healthy  condition,  the  wounds  had  nearly  closed, 

leaving  three  xmall  openings,  which  were  prevented  from  closing  by  the 

great  tension  on  the  newly  formed  integuments. 

There  was  a  slight  contraction  of  the  tendo  nchillis  which  could  he 
easily  overcome,  although  every  possible  care  had  been  taken  to  guard 
against  that  result 

In  this  case  a  new  diaphysis  was  developed  from  tho  periosteum 
in  precisely  the  same  way  as  it  was  in  the  case  of  Wm.  H.  Marston 
(No.  XXXV'.),  and  by  this  menu  the  deficiency  created  by  the 
extraction  of  the  necrosed  shaft  of  the  tibia  was,  in  the  end,  fully 
supplied. 

It  is  worthy  of  remark  that  the  oxalate  of  cerium  proved  singu- 
larly useful  as  an  nnti-cmctic  remedy  in  this  ease,  and  it 
is  probable  that  the  patient  was  saved  by  its  employ- 
This  man  also  had  well-marked  pyn>mic  symptoms. 


O.nl.l.  „r 
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Concerning  Necrotic  occurring  in  the  Stump*  of  Amputated  LJmha. 
—  It  In-,  ill  ready  been  stated  while  speaking  of  chronic  nstco-mye- 
litis  that  said  disease  frequently  occasions  necrosis  of  stump- 
bones.  With  regard  to  the  inflammation  of  the  medullary  tissue 
itself,  which  in  the  end  produee,  the  death  of  the  bono  in 
cases,  Mr.  Phillips  thought  that  it  was  oftentimes  produced  by  tho 
nig  action  of  the  saw  upon  it  while  dividing  tho  bone  in  the 
performance  of  the  operation.  He  makes  the  following  interesting 
observation?  :  — 


"  I  believe  the  affection  to  be  produced  by  the  violence  offered  to  this 
,^_ta.  membrane  (i.  e.  the  medullary  tissue)  by  the  saw.  Would  not 
SJ^Jvt  the  tearing  action  of  the  saw  excite  i  u  thin  i  mat  ion  in  any  mrui- 
unpmation.    braac  ?    It  is  tlicrefore  important  to  know  whether  there  Is 
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any  method  of  avoiding  this  formidable  accident  It  is  not  sufficiently 
borne  in  mind,  that  the  medullary  tissue  is  extremely  sensible,  and  very 
easily  inflamed.  Iticliat  believed  that  the  most  acute  pain  which  is  ex- 
perienced in  amputation  i*  produced  by  the  action  of  the  saw  upon  it 
I  do  not  think  be  was  right  there,  fa  amputation  the  pain  caused  by 
the  incision  <if  the  skin,  and  of  the  soft  parts,  is  so  intense,  that  the  less 
considerable  pain  experienced  by  a  lesion  of  the  medullary  tissue 
which  succeeds  so  immediately  to  the  former,  is  scarcely  felt  but  if 
we  suspend  an  operation  after  the  section  of  the  soft  parts,  to  proceed 
with  it  when  thi>;  first  impression  is,  to  a  certain  extent  dissipated,  the 
sensation  is  acutely  perceived,  and  piercing  cries  are  uttcr< 

But  this  is  not  the  only  war  in  which  the  sawing  of  the  bono 
pi  "liK-os  necrosis.  Take,  for  example,  the  annular  variety  of 
necroMu  which  is  so  frequently  met  with  at  the  end  of  stump-bones. 
It  has  seemed  to  me  highly  probable  that  in  many  cases,  this  form 
lit'  necrosis  was  occasioned  directly  by  the  action  nf  the  saw  upon 
tin  osseous  tissue  itself.  In  my  opinion  there  is  good  reason  to 
believe  that  injury  of  the  osseous  tissue  inflicted  directly  by  lacer- 
ating, contusing,  and  jarring  or  concussing  it  with  coarse  saws 
while  dividing  the  bone  in  amputating  a  limb,  not  uiifmiuentlv 
piiilm  ■  ;iimiil:ir  nei  tosis.  We  say  then  that  the  sawing  of  a  bone 
while  amputating  or  resecting,  may  produce  necrosis,  in  the  iirst 
place,  through  injury  done  direct  I  v  to  tin-  histological  element-;  of  the 
osseous  tissue,  by  lacerating,  contusing,  and  jarring,  or  concussing 
them,  to  such  extent  as  to  destroy  their  vitality  outright  through  a 
certain  space  at  the  sawn  end  of  the  bone,  without  tin-  intervention 
ofanj  patnologke]  proem  whatever.  Hu  nnriitg  "fa  hour  may, 
in  the  eaQond  place,  produce  necrosis  indireodv  by  inducing  de- 
structive inflammation  of  the  medullary  tissue,  together  svith  in- 
flammation, either  secondary  or  cotemporanoous,  but  generally  the 
i ,  I  |  nii.' spending  portion  of  bone.  The  EM rin-teum  does 
not  appear  to  be  specially  prone  to  take  on  inllaminit  |j  -irtion 
of  a  destructive  tendency  because  of  injury  done  to  it  by  the  saw 
need  in  the  performance  of  amputation,  and  therefore  we  but 
seldom  find  necrosis  of  the  stump-bones  produced  by  the  agency  of 
membrane  ah 

Annular  nrcnm*  occasioned  by  DechaBJi  ll  injure  of  the  osseous 
tissue  itself  through  the  agency  of  the  saw  is  met  with  much  more 

>  S*»  Ixmfm  JfrtKcnf  OituM*.  rot.  xiii-,  p  103.  r<mc«-rninjc  111*  wniitiilily  nf  tha  mntul- 
Ury  HHM,  Oltierrrmarki,  thit  "till  mtnom.  uatlk*  (ha  poitotouai,  li  ncaadinjcly  Mtitl- 
Ura  to  pain ;  iu  wniiibilitr  kximu  in  fcuuortwm  to  tba  imw  of  tha  miw  of  irriuticn 
to  lha  nutritksM  fcnuin  of  Out  containing  (job*."  Sob  Aumcam  Jatmai  Mrn&tal  ScitmcM 
tor  January,  18S9,  p.  148. 
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We   bate  flnd   As  reason    **aj 

BRmMe  to  the  pattest  sad  the  aergeen  m  seidoaa  after  Syae*  m- 

■■Utiua  it  tin  anhhi    irfcinfn  tii  w-imr  of  the  nats  BjkeetJbee 

ntkm  of  the  kg  seifcrnwi d  ac  the  pin  ef  tbrri— .  and  ausuw- 
tenon  ef  the  dngk.  aerfxeead  lew  dww*  m  its  arf-rbr  third. 
_e  of  hi  Umor  epyphaas.     Bat  aaspse- 

d»  ieng  b«M  »  (HfHMkftbwtd  bysnnsnW  •«»>  <fi 
traoasatsr  origin,  as  all  tad  •  atattiL 

It  therefore  kiccanii  a  matter  of  cnaaab'rihk  iinpucleace  to  di- 
minish at  ssoeh  aspnanTJetheansoantof  mwaryof  the— seoas  tnsans 
which  nay  be  adfcled  by  the  aw  daring  the  prrfrraaaara  of  aack 
operstwuw  as  asnpetanon  awl  F<Bt<tion,  espeeauly  ■  *t  be  necessary 
to  divide  the  compart  thwee  of  the  shaft  of  either  the  feamr  or  the 
tibia.  Ffonr,  the  anxmnt  of  sods  mechanical  injury  of  die  bone  by 
7ha  ^^  sawing  can  he  diminished  a  good  deal  by  employing  an 
ftTHiTTn  instrnroent  having  fine,  delicate,  sharp  teeth,  and  by  aaing 
•"•  •*  it  with  light,  long,  and  steady  strokes,  instead  of  heavy, 
t,  and  jerking  ones.  And,  when  we  consider  die  amount  of 
physical  sonVring  which  m  not  anfreanently  prodnoed  by  """"Vr 
necrosis,  whan  we  also  consider  the  danger  to  life  whirh  it  pro- 
I  leu  in  occasional  instances,  we  aee  at  once  that  it  is  a  matter  of 
no  •rnnll  importance  in  a  practical  point  of  view.  We  sec  also 
llmt  it  is  Uie  duty  of  the  surgeon  to  obviate  its  occurrence  by  every 
mean*  in  his  pow«r.  The  operation  of  amputation  should  be  per- 
fornvrl  not  only  ril*,  ttttf,  rtju/runde,  bnt  «och  kind  of  a  saw  should 
lir  provided,  stnl  it  should  l>e  used  in  such  a  manner  as  will  inflict 
tlir  least  possible  nmotint  of  mechanical  injury  upon  the  osseous 
toret  while  dividing  them. 


Bj/mpttWU  of  Inflammatory  Neerotit.  —  The  symptoms  that 
attend  tlif  prodoedos  of  nearaeiiai  early  utaj  rally 

those  which  hclrmg  especially  to  the  osteo-myelitis,  the  ostitis,  and 
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the  j>erio4titia  respectively,  Umt  deprive  the  osseous  tissue  <>f  an 
adequate  supply  of  blood  and  thus  destroy  its  vitality.  For  an 
account  of  the  symptoms  belonging  to  the  first  stage  of  necrosis 
the  reader  is  therefore  referred  to  tin*  discussion  of  each  of  the 
above-mentioned  disorders,  which  is  contained  in  the  foregoing 
pages.  Alter  the  hone  is  necrosed  it  becomes  to  all  intents  and 
purposes  a  foreign  body,  and,  as  such,  produces  irritation  of  an  in- 
flammatory character  in  the  living  tissues  which  happen  to  lie  in 
relation  with  it.  In  this  way  abscesses  ore  often  produced  in  the 
surrounding  soft  parts,  and.  not  unfrequcntly,  a  succession  of  them. 
On  opening  such  abscesses  and  evacuating  their  contents  it  will 
generally  be  found  by  making  exploration-  with  a  probe  that  they 
with  dead  bone.  In  such  cases  the  abscesses  after 
the  evacuation  of  their  contents  do  not,  for  the  meet  part,  close  up 
completely,  bat  they  are  followed  by  fistulous  channels,  through 
which,  if  sufficient  care  be  employed,  a  probe  can  generally  be  in- 
troduced sufficiently  far  to  disclose  the  presence  of  dead  bone  I 
at  the  bottom  of  them.  In  some  instances  small  fragments  of 
necrosed  bone  are,  from  time  to  time,  discharged  through  these 
fistulous  channels.  If  the  necrosis  be  situated  in  the  shaft  of  a 
long  bone  the  periosteum  speedily  becomes  thickened,  reddened, 
and  separated  from  the  dead  bona,  and  its  proliferating  or  osteo- 
genetic  layer,  excited  to  formative  activity  by  proximity  to  the  dead 
bone,  proceeds  without  delay  to  prodsc*  a  new  osseous  structure, 
which  is  destined  in  the  end  to  supply  the  place  of  the  necrosed 
part.  In  this  way  when  the  necrosis  involves  the  whole  thickness 
of  the  shaft  of  a  long  bone,  the  dead  portion  becomes  surrounded 
bv  or  inclosed  within  a  case  of  new  osseous  tissue  which 
is  technically  called  an  invvltwrum,  and  is  usually  per- 
forated by  a  number  of  holes,  called  cloaca,  through  which  purulent 
matter  is  discharg'-d.  Through  these  cloaeir  thu  necrosed  bone 
can  generally  be  felt  without  much  difficulty  with  a  probe. 


'I  lie  process  by  which   the  dead   becomes  aeparuti  d  from  the 
living  bona  i*  exceedingly  interesting  and  beautiful.  The  rnemtof 
living  osseous    tisane  where    it  borders  upon    the  dead  •*«*'**h)* 
becomes    trai  into    red    medullary  or   granulation    tissue 

in    the   following   manner :    The    necrosed  bono,   having  by  its 
death  become  a  i  <lv,  acts  as  an  irritant  upon  the  a<! 

ing  osseous  timue  that  is  still  alive.     In  consequence  of  such  irri- 
tation  the   intercellular  or  hasis   substance   of  the  portion  of  the 

osseous  tissue  that  is  immediately  irritated,  parts  with  its  calcareous 
19 
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mwM  dry?  tpsCMMSB  of  BtooM  wi  tiwvfi  nad  the 
r*tkm  mmShrm  mm  than  the  cavity  in  the  living  bone  from  »1 
k  has  been  taken.  A*  soon  at  the  dead  i 
from  the  firing  bone  by  •  layer  of  toft  red  gmrabtirxa  only,  it  k 
generally  and  to  be  detached.  If  at  the  aoc  one  it  a  incased 
ap_iiiiiii  by  an  uuythut  aw,  it  is  tedaaeaOy  ealed  a  aajaantnaa.  If 
a*,  the  necrosed  osteons  tissue  a  not  inclosed  by  an  in-ro- 

locnrm,  rt  a  called  an  tjfokia&m  as  soon  at  it  becotaes  detached 
from  the  Being  osseous  bane. 

Oilier,   however,  has  drawn  an   important  distinction  between 
the  separation  and    the  detachment  of  sequestra.      He   denaca 
fpifilnm  a«  a  portion  of  bone  separated,  bat  not  necessarily  en- 
rf  completely  detached  ;  in  (act,  as  he  remarks  the 
majority  of  sequestra  extracted  by  surgeons  are  vascular  in  at  least 
a  portion  of  their  extent.     It  ia  by  the  process  of  absorption  or 
madollization  which  continue*  in  this  still  rasctilar  and  living  por- 
tion, that  sequestra  are  finally  spontaneously  separated  from  the 
to  wlnr-ii   they  have  been  attached.     Bone  that  is  actually 
den<l  is  ri'it  changed  by  contact  with  the  living  tissues.     On  this 
be  views  of  Mr.  Gulliver,  published  in  the 
chimrgioal    Transactions "     for   1838.1     Now   that   my 
attention  is  freshly  called  to  the  subject  I  see  no  reason 
to  doubt    that    the.   views   expressed  by  Oilier   on    the 
separation  and  detachment  of  sequestra  are  in  the  main 
The  detachment  doe*  not  become  complete  until  all  vas- 
Cttkr  connection  is  destroyed. 

In  eatM  of  central  necrosis  occurring  sjyontarteously,  or  in  cases 

wli' i.  the  ""iitintiity  of  tho  diseased  boiiL-  Is  preserved,  the  symp» 
torn  ies bear  n  strong  resemblance  tot!  meed  by 

re   is   ordinarily  pain    located 

ttion  occurs  in  the  cancellous  tissue  ad- 

I  to  the  necroeod  portion,  end,  sfter  a  time,  i  ia  passage 

1    through   the  anils  of  the  bone,  by  means  of  which  the 

tor. 
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Treatment  of  Necrosis.  —  Since  the  sufferings  of  the  patient  and 
the  danger  to  life  in  cases  of  necrosis  arc,  for  the  most  part,  occa- 
sioned directly  by  tin-  dead  boM  acting  a*  a  foreign  body,  ami  thus 
iting  the  livin  that  surround  it,  the  leading  point  to  bo 

aimed  at  in  thfl  tiTtltimmt  of  such  case*  is  the  removal  of  tin-  dead 
bone  itself  from  the  IkhIv.  The  ooUei  tions  of  purulent  matter 
which,  from  time  to  time,  may  form  in  tJie  soft  parts  which  sur- 
round the  diseased  bone,  should  always  be  freely  incised  at  an  early 
period.  If  tin-  |:tli'!ir  is  tortured  with  pain  aii.i.lyin-s  ihoold  l»c 
prescribed  fbr  the  purpose  of  relieving  it.  If  his  general  health 
fails,  if  he  loses  flesh  and  color  and  strength,  t.niirs  such  a-  riii- 
preparations  of  bark  and  iron,  together  with  cod-liver  oil,  should  be 
administered.  A  nourishing  diet  .should  also  be  allowed.  The 
object  to  be  attained  by  such  a  plan  of  treatment  is  to  support  and 
preserve  tin-  patient  until  the  dead  has  become  separated  from  the 
living  Lone.  Not  unfruquently  it  must  be  continued  for  a  long 
time.  00  account  of  the  extreme  ■loiRKjai  with  which  the  process 

of  detaching  the  net  rosed  bona  take   plai  ■  -,   Conearning  the  -iejxir- 

atinn   of  lln-  dead  from  the  living  bone  it  should  be  ob-  scpuadoo 
atrred  that  it  is  always  a  tedious  process.       However,  ntu 
much    less   time   is   required   for  its  compli  ti  .11    "hen   it   iiilih 
occurs  in  children  than  when  it.  occurs  in  adults.    Further-   !!».. 
nioiv.  it  advances  considerably  more  rapidly  when  the   necrosis  is 
situated  in  the  bones  of  the  up|>cr  extremities  and  the  cranium  and 
fan-,  than   when  it   involves  l!  of   lli:    IOWOX  extremities. 

The  process  of  detaching  the  dead  from  the  living  osseous  tissue  is 
also  less  tedious  when  it  occurs  in  bones  having  a  spongy  structure, 
than  it  is  in  those  having  ■  compact  formation,  or  those  which  con- 
sist principally  of  compact  tissue. 

But  the  necrosed  bone  should  generally  be  extracted  by  the 
surgeon  as  soon  as  its  separation  is  complete.  1  am  not  acquainted 
with  any  other  class  of  surgical  cases  wherein  surgical  interference 
for  the  purpose  of  extracting  the  bone  that  is  dead  and  loose  is  so 
iiiiif-ii  i:K  1  inductive  of  speedy  benefit.  Even  when  the  necrosed 
fragment  is  not  imprisoned  within  a  shell  of  new  bone  (invnlncrnm'), 
bnl  1  in  •Nlnliatiuii,  properly  so  called,  n  long  time  may  lie  required 
bet  its  discharge,  if  left  to  the  unaided  powers  of  natur- 
illy  if  it  be  deeply  covered  with  soft  parts,  as,  for  oxainpl 
the  thigh.  In  such  cases  the  surgeon  should  proceed  '"  extract 
the  necrosed  bone  by  operation  as  soon  as  be  finds  it  to  be  loose 
and  separated  from  the  living  bone;  and  to  accomplish  snch  a  re- 
sult :  1  not  hesitate  to  make  any  b  m(u  the  soft  parts 
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that  mny  be  necessary  to  obtain  sufficient  room  to  apply  a  nocrosis 
or  other  suitable  forceps  and  take  it  away. 

But  the  surgeon  should  not,  as  a  general  thing,  make  any  effort 
■a  tH  to  extract  the  dead  bone  until  its  separation  has  become 

complete.  If  be  operates  too  early  he  may  do  not  a  III 
ham  to  his  patient.  If  he  endeavors  to  remove  the  ne- 
crosed bone  before  it  is  detached,  he  mny  inflict  such  injury  upon 
tin-  living  hone  ns  to  cause  a  fresh  ostitis  and  necrosis  of  a  fresh 
portion  and  thus  may  even  place  his  patient's  life  in  great  peril. 
Bnt  after  the  separation  is  complete  the  extraction  of  the  dead 
bone  should  not  be  delayed  except  there  is  some  good  reason  for 
so  doing. 

When  the  necrosed  fragment  is  imprisoned  within  a  case  of  new 
bone  (involucrum),  and  i*  what  is  known  in  surgical  language  as 
a  $eque*trum,  recovery  cannot,  in  general,  take  place  without  the 
assistance  of  surgical  art.  The  reason  is  obvious.  An  exfoliating 
portion  of  necrosed  hone,  even  when  considerable  in  size,  n 
after  the  lapse  of  much  time  and  the  endurance  of  a  good  den! 
suffering,  be  finally  brought  to  the  surface  and  discharged  by  the 
unaided  powers  of  nature.  Not  so,  however,  with  a  sequestrum. 
Itcannot.be  discharged  until  an  aperture  of  sufficient  size  to  j*- 
its  removal  has  been  made  in  the  new  osseous  shell  which  surrounds 
it.  To  perform  such  a  task  the  unaided  powers  of  nature  are  sel- 
dom adequate  ;  and  hence  it  is  that  patients  who  arc  afthctcd  with 
this  variety  of  necrosis  but  seldom  recover  unless  the  surgeon  cuts 
down  upon  the  involucrum,  and  by  means  of  the  trephine,  togi  i 
with  the  cutting  forceps,  the  mallet,  and  the  gouge,  makes  an 
apertuiv  in  it  sufficiently  large  to  permit  him  to  extract  the  seqnea- 
tnim  with  a  necrosis  forceps.  If  the  fragment  of  necrosed  Ixine  is 
a  long  one  it  will  he  necessary  for  him  to  make  a  long  mortise- 
shaped  opening  in  the  involucrum,  and  perhaps  also  to  divide  the 
dead  bone  with  a  forceps  or  a  chain  saw  in  order  to  facilitate  ha 
extraction. 


The  following  case,  which   occurred  in  the  pnblic   practice  of 
Professor  Van  Huron,  affords  a  good  illustration  of  the  only  plan  of 
treatment  by  which  the  surgeon  can  cure  a  case  of  necrosis  wh> 
the  ilead  bone  is  invaginated  by  an  involucrum.     T!  nt  of 

the  case  also  gives  a  good  idea  of  the  symptomatology  of  this  vari- 
ety of  necrosis. 


Case  LVJII. —  Exttnrive  Nterosii  of  Left  Femur,  produced  Ay  bath- 
ing while  heated ;  Sequestrum  extracted  at  the  A'.   V.  Hospital  Ay  an  Oper- 
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ation  performed  by  Proftstor  Wm.  H.  Van  Bnren  ;  Jtrrovery.  —  William 
Limburgh,  a  farm  laborer,  from  Dutchess  County,  aged  19,  ad-  Dr  T.„ 
mitted  to  the  New  York  Hospital,  April  26th,  wu  attacked,  *«''■• 
about  four  years  previously,  by  a  painful  inflammation  of  the  lower  jxart 
of  his  led  thigh,  following  a  sudden  check  of  perspiration  by  bathing 
whon  heated,  which  confined  him  to  bed  for  several  weeka,  and  termi- 
nated by  suppuration  and  ulceration,  leaving  two  sinuses  near  the  pop- 
liteal space,  through  both  of  which,  at  the  time  of  hit*  admission,  bare 
bone  could  be  felt  with  the  probe.  His  general  health,  at  this  time,  was 
good,  the  lower  third  of  the  affected  femur  about  double  its  normal  size, 
and  he  suffered  little  pain  from  the  disease,  except  after  active  exercise, 
when  it  became  inflamed,  and  the  discharge  from  tin-  sinus.".  u>< rcoatdL 
In  Ihfa  condition,  unable  to  do  his  share  of  labor  on  the  farm,  be  applied 
for  relief.  His  disease  was  recognized  as  necrosis  of  the  femur,  in 
which,  in  consequence  of  an  attack  of  acute  inflammation  of  the  shaft  of 
the  bone,  a  portion  of  it  had  died,  forming  what  is  known  as  a  tcave*- 
trvm,  and  at  the  sumc  time,  apparently,  the  conservative  energies  of  the 
system,  in  order  to  preserve  the  functions  of  the  limb,  bad  thrown 
around  this  sequestrum  a  shell  of  new  bone,  continuous  with  the  portion 
of  the  femur  which  had  remained  sound.  The  presence  of  this  seques- 
trum, then,  in  the  interior  of  the  newly  formed  shaft  —  technically 
known  as  invohicrum  —  keeping  up  the  discharge  from  the  sinuses,  con- 
stituted his  disease,  and  the  operation  which  we  performed  for  its  cure, 
consisted  in  exposing  the  involucrum  by  a  free  incision  on  the  outer  side 
of  the  thigh,  some  tax  inches  in  length,  opening  its  cavity  largely  by 
several  applications  of  the  trephine  assisted  by  the  mallet  and  gouge, 
and  withdrawing,  through  the  opening  thus  made,  a  large  and  character- 
istic sequestrum,  nearly  Bix  inches  in  length,  and  involving  pretty  much 
the  whole  diameter  of  the  original  shaft  of  the  femur.  The  cavity  from 
which  it  was  taken  was  lined  by  a  soft  pulpy  membrane,  which  commu- 
nicated a  velvety  feel  to  the  finger.  The  limb,  after  the  operation,  was 
placed  upon  a  double-inclined  plane,  so  as  to  secure  the  escape  of  its 
contents  by  a  depending  outlet,  and  the  external  wound  was  left  open. 
The  patient  did  not  hare  an  unpleasant  symptom. 

iv,  this  is  a  typical  case  of  a  not  uncommon  disease,  occurring  in 
young  subjects,  chiefly  males,  from  the  age  of  8  to  20,  and  generally  from 
a  similar  cause,  namely,  sudden  chilling  when  heated,  such  as  lying  on 
the  ground,  or  bathing,  immediately  after  violent  exercise.  Acute  in- 
flammation of  a  bone,  nnd  generally  one  of  the  long  bones,  takes  place, 
characterized  by  intense,  deep-seated  puln  in  the  part,  and  severe  con- 
stitutional symptoms,  such  as  fever,  and  sometimes  delirium.  The 
bones  are  at  this  period  of  life  exceedingly  vascular,  their  de-  TMmi««y 
vclopment  being  yet  incomplete,  and  those  belonging  to  the  toes, 
locomotive  apparatus  —  the  long  bones  —  being  most  actively  employed 
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are  most  liable  to  become  the  seat  of  trouble.  The  bone  affected  dies 
at  once,  but  nature  almost  simultaneously  sets  about  repairing  the  loss, 
by  throwing  a  new  shaft  of  bone  around  the  portion  which  has  died,  in 
order  to  save  the  limb,  but  this  uewly  formed  boric  (the  involucrum) 
often  incloses  the  dead  portion  (the  sequestrum)  so  perfectly,  that  it 
cannot  be  separated  and  thrown  off  by  the  unaided  efforts  of  nature, 
and  here  is  the  opportunity  for  the  interference  of  intelligent  surgery. 
Coses  of  this  kind  often  remain  uncured  for  years  for  the  want  of  an 
opi  ratim  similar  to  that  performed  in  this  case.  The  idea  is  prevalent 
that  they  enn  be  safely  left  to  nature,  but  this  is  incorrect ;  it  is  the  sur- 
geon's duty,  in  such  cases,  to  advise  an  operation,  and  I  will  tell  you 
why.  A  sequestrum  such  as  this,  tends,  under  the  influence  of  gravity, 
and  the  constant  motions  of  the  limbs,  to  travel  downwards,  and  to  en- 
danger, by  its  change  of  position,  the  integrity  of  the  popliteal  artery, 
and  also  of  the  knee-joint,  by  penetrating  them  with  its  sharp  points, 
which  are  exceedingly  liable  to  cause  ulceration.  I  know  of  the  case 
ftatmuoa  of  a  medical  student  who  lost  his  life  by  hemorrhage  from 
Hqmsiruni.  perforation  of  his  popliteal  artery  by  a  sequestrum  similar  to 
the  one  belonging  to  this  case.  Amputation  of  the  thigh  was  resorted 
to  in  the  end,  but  too  late,  and  he  died  exhausted.  In  a  somewhat  sim- 
ilar instance  of  necrosis,  which  occurred  under  ray  care  in  this  hospital, 
the  knee-joint  was  perforated  by  a  ^<<|iie*tnMn,  and  it  was  only  by 
prompt  amputation,  above  the  knee,  thai  tin-  patient's  life  was  saved. 

j\[orror-rr,  tl/f  Umli  affected  by  necrosis  is  often  useless,  always  a  source 
dj  nurmr/ruire.  and  liable  to  frequently  recurring  attack*  of  inflammation, 
and  the  sequestrum,  as  a  rule,  cannot  escape  without  assistance.  Add  to 
this  that  the  operation  it  free  from  danger,  when  judiciously  performed,  and 
almost  always  lUOSMSjfld,  as  in  this  case,  and  1  think  you  xciU  agm  with 
me  that  it  should  be  advised.  Since  the  use  of  anaesthetics  in  surgery,  oper- 
ations for  necrosis  are  much  more  common  than  formerly.1 

The  author,  recognizing  the  soundness  of  the  advice  which  it 
presents,  has  taken  the  liberty  to  italicize  the  last  paragraph. 


In  cases  of  necrosis  such  as  those  related  by  Professor  Van 
Buren  it  is  obviously  the  duty  of  the  surgeon  to  extract  the  seques- 
ti  am  as  soon  after  its  detachment  U  the  patient  gets  into  a  fit 
dition  to  endure  the  operation.  Tin-  performance  of  the  operation 
in  such  cases  should  never  be  unnecessarily  delayed,  for,  if  that  be 
done,  the  patient's  life  is  placed  in  unnecessary  peril,  and  the  sur- 
geon who  does  it  becomes  guilty  of  a  sad  omission  in  the  discharge 
of  professional  duty. 

1  &*•  Profcaaor  Van  Bnren'i  Clinical  Lecture,  delivered  at  the  V.  T.  Uoep&al,  and  re- 
ported in  tha  Ameriemn  JfeAcoJ  Tim*,  1860,  rot.  i.  p.  IB. 
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The  following  case  affords  another  illustration  of  the  method  of 
treatment  generally  required  by  cases  of  necrosis.  It  also  presents 
judii.-ious  advice-  with  regard  to  the  period  during  which  it  is  the 
duty  of  the  surgeon  to  extract  the  dead  bone  by  operation.  It  is 
probable,  however,  that  the  operation  might  have  been  performed 
at  an  earlier  date  with  equal  advantage  to  the  patient. 

Cask  LIX.  J/ecrvtis  of  the  T\bia  in  a  Boy  of  Seven  Ytttrt  produced 
by  Inflammation  of  the  Medullary  Tittue  ;  Dead  Bone  extracted  by  Opera- 
tion ;  Recovery.  —  Dr.  Krackowizer  presented  to  the  New  York  Fatho- 

j\  Society,  September  85,  1861,  specimens  of  necrosed  fe&afe 
bone,  and  remarked  that  they  were  <>f  interest,  us  illustrating  <■*». 
a  point  in  operative  surgery,  in  reference  to  the  time  during  which  the 
operation  should  be  performed.  He  thought  a  good  deal  of  harm  could 
be  done  by  operating  too  early,  and  an  equal  amount  of  mischief  by 
postponement  The  proper  time  to  choose  for  such  a  proceeding  was, 
as  in  the  specimen  presented,  when  the  sequestrum  was  merely  im- 
bedded in  the  soft  granulations  which  sprouted  out  of  the  involuerum. 

The  patient  was  a  boy  seven  years  of  ngc.  who,  two  years  ago,  was 
seized  with  symptoms  of  ostiti*  in  the  medullary  canal1  of  tho  right 
tibia,  which,  in  time,  funned  an  abscess,  discharging  from  the  front  of 
the  tibia  by  means  of  several  sinuses.  Through  each  of  the  openings 
a  probe  being  passed  struck  dead  bone.  An  operation  was  advised 
and  accordingly  performed.  A  T-*haped  incision  was  made  on  the 
anterior  part  of  tho  tibia,  and  the  flaps  wero  dissected  up,  exposing  the 
involuerum,  which  was  formed  of  die  compact  tissue  of  the  tibia.  This 
was  removed.  There  were  two  or  three  cloaca:  on  the  outer  aspect  of 
tin  Bob,  which,  on  account  of  the  thickness  of  the  bone  between  them, 
were  united  by  means  of  Heine's  osteotome,  an  exceedingly  useful  In- 
strument for  such  purposes.  The  cavity  of  the  involuerum,  being  ex- 
posed, was  found  to  be  filled  with  velvet-like  granulations,  over  which 
were  scattered  pieces  of  sequestrum,  which  could  I"-  lifted  out  with  the 
greatest  ease.  The  boy,  since  the  operation,  has  done  remarkably  well, 
the  wound  being  nearly  filled  up  with  granulations.1 

In  a  large  majority  of  tho  cases  of  necrosis  the  operative  pro- 
cedures which  we  have  described  are  sufficient  to  effect  a  euro  of 
the  disease  and  preserve  a  useful  limb  for  the  patient.  There  are* 
ever,  some  cases  in  which  rhr  :i;i  :Vn  of  the  sequestrum 
alone  will  not  suffice  to  relieve  fa  malady,  and  the  amputation  of 
tl>"  diseased  member  is  then  demanded  in  order  to  save  <.<—-**■ 
patient's  life,  or  to  place  him  in  a  condition  of  com-  !TpS3aa. 


'    '  I  MKt"re4ud  whil  thi>  phrawi  rovwi*  ubUm  A  it  imJUmmutio*  *f  On  ■lAffiB  f 

limu,  He. 
*  VI Jo  Ameru.v,  Mutual  Time*,  1M1,  rot.  tii.  p.  MS. 


504 


AMPUTATION   SOMETIMES   DEMANDED. 


MM* 

i,....,  hi 
lurr 


pnrativR  comfort.  If  the  sharp  end  of  the  Mti|lllittlll»  pierces  an 
important  artery,  or  penetrates  the  cavity  of  one  of  the  great 
articulations,  us  it  did  in  the  instances  referred  to  by  PwC  Van 
Huron,  it  becomes  necessary  to  amputate  on  the  spot  in  order  to 
save  the  patient. 

Again,  it  may  he  advisable  to  amputate  the  diseased  member  in 
occasional  instances  where  the  involucrum  is  so  large  or  thick  as 
to  render  the  limb  unwieldy,  and  nnfit  for  useful  purposes  on  that 
account.  In  such  case  the  affected  limb  is  generally  much  tume- 
fied by  reason  of  the  great  size  of  the  new  osseous  formation,  and, 
at  the  same  time,  the  skin  covering  it  is  very  tense,  and  liable  t<» 
become  the  seat  of  ulcerations  which  are  difficult  if  not  impossible 
to  heal.  I  lmve  treated  one  such  case.  The  disease  involved  the 
leg  and  followed  compound  comminuted  (gunshot)  fracture.  Am- 
putation at  the  place  of  election  was  employed  as  a  remedy  of 
last  resort.     The  patient  made  an  excellent  recovery. 

Central  necrosis  following  fracture  also,  sometimes,  demands 
amputation.  The  symptoms  produced  by  this  affection 
not  unfrcqucntly  bear  a  strong  resemblance  to  those  occa- 
sioned by  chronic  abscess  of  bone.  The  pain  is  very 
great ;  and  it  occasionally  happens  in  such  cases  that  the  patient, 
after  enduring  untold  suffering  for  a  long  time,  becomes  so  much 
exhausted  that  it  is  necessary  to  amputate  the  diseased  member  in 
order  to  save  his  life.  Mr.  Holmos  refers  to  a  case  of  central 
necrosis  following  fracture  wherein  it  became  necessary  to  ampu- 
tate the  limb  thirty-five  years  after  the  occurrence  of  the  original 
injury. 

Furthermore,  in  cases  of  necrosed  stump-bones,  it  is  sometimes 
iuunpuu-  necessary  to  rearaputate  on  account  of  a  diseased  eondi- 
"•*•  tion  of  the  osseous  tissue   which  has  grown  out  of  the 

irritation  excited  in  it  by  the  dead  bone.  The  next  case  furnishes 
an  instance  wherein  such  a  proceeding  had  to  be  adopted.  1 
believe  that  in  such  cases,  generally,  the  pathologic*  on  of 

the  osseous  tissue  which  has  been  produced  by  prolonged  contact 
with  dead  bone,  is  that  to  which  the  terra  cartes  and  oateo-poro»i$ 
has  been  applied. 

Cask  LX.  Reampulation  far  Ntcrxmt  of  a  f&umpJxmt  (Arm)  ;  Rt- 
ewery;  contributed  by  Prof.  E.  Andrews  of  Chicago. —  Henry  Brady, 
Co.  G,  6th  Wisconsin  Infantry,  was  shot  through  the  elbow  at  the  battle 
of  Anticuuii.  The  arm  was  amputated  at  its  lower  third.  The  Miinip- 
bone  became  necrosed.  Two  years  afterwords  I  rcamputated  the  stump 
in  the  middle  to  get  rid  of  the  diseased  bone.    The  patient  recovered. 
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We  may  state,  in  conclusion,  that  the  leading  points  in  the 
treatment  of  necrosis,  are  to  preserve  and  build  up  the  8ommi*7«r 
patient's  strength  by  suitable  medication  and  alimenta-  tM'to,~t- 
tion,  to  extract  the  dead  bone  as  soon  as  it  is  completely  detached, 
and,  in  occasional  instances,  to  amputate  the  diseased  member. 


END    OP   8ECTION    SECOND. 
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SECTION  THIRD. 


ON  PYEMIA. 
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PYEMIA.' 

Application  of  the  Term  I'ye»imia. —  Not  synonymous  with  S*pt«rmU,  but  only  *  Viriety. 

—  Condition*  preceding.  —  Period  of  Acromion.  — Subsequent  to  Local  BttppMltlOft  — 
[lu  Special  Relation-  la  P^yilHtlW  —  Sanitary  Condition  of  Hospital*  in  which  It  hu 
ocoarrwL —  Plorry'*  Theory  of  Pun  Corputclu  in  the  Blood  not  sustained.  —  Boerhtave's 
Opinion  that  tbo  Open  Mouth*  of  v  I  'Iceroled  Vein,  may  absorb  l'u»  not  ccet- 
ftnaed  by  Actual  Observation. —  Sp-mtaneoua  l>iaapp*araiii-"  of  I'm  from  <'aviti<-«  ex- 
plained- —  Lymphatic*  cannot  abeorh  Pu».  —  <  il.jrctien  to  Mr.  Simon*'  Experiment* 
and  Coni-luainaa.  —  Nrtiillul's  and  Lce'a  Experiment*  defective.  —  Clinical  History  of 
Pyaemia- —  Division  into  Acute  and  Chronic —  Cases  illustrating  Acute  I'vu-ini*  in  Connec- 
tion with  Injuries  of  the  Bona*.  —Caw*  illustrating  Chronic  Pyesmia  in  Connection  with 
Similar  Injuries.  —  Symptom •  of  Pyarnia.  —  Illustrative  Caaaa.  —  iJiagnoai*.  —  Point*  of 
Duaaiubtanca  with  Malarial  Paver  and  Typhoid  Surgical  Paver. —  Diflrmiiial  lliajrno*is. 

—  Prognosis.  —  Ninety-five  per  cent,  died  at  Stanton  L'.  S.  (leneral  Hospital.  — Caaa*  In 
which  Recovery  took  Place  reported.  —  Catuee  and  Relation!  of  Pyemia.  —  Not  an 
Idiopathic  Affection.  —  Relation*  to  Injuria*  of  the  Bonea  aad  especially  to  Injarie*  of 
the  Caocelloui  structure,  and  to  O'teo-myelitia.  —  T»  Inflammation  of  the  Absorbent*  — 
To  Injnrira  of  the  Bluod-veaael*.  —  l>f  the  Skin.  —  Of  tli«  Mux-.ular  ami  Connective  TSa- 
atie*.—  Non-traumatic  Pyemia  fallowing  Camp-fever.  —  Pyothorax.— Enlerjroment  of  the 
Spleen.  — Predisposing  Cause*.  —  Influence  of  Ago.  —  PAlcicnt  Caua*. —  Putrefaction  of 
Bhx«l  clots.  Gangrene,  etc.  —  Evidences  of  Zymotic  Origin.  —  Pathological  Anatomy  of 
Pyemia-  —  Dr.    BafthoWt    Post-mortem    Observation*-  —  Treatment.  —  Dr.    Leal*'* 

i  —  PrepbyUxia. 


This  term  is  hurt.'  employed,  not  in  accordance?  with  its  literal 
signification,  but  as  a  symbol  to  represent  a  peculiar  morbid  or 
rather  poisoned  condition  of  the  blood  and  system  ut  large,  which 
often  follows  the  infliction  of  wounds  or  other  forms  of  injury,  und 
the  performance  of  surgical  operations,  appearing  in  that  connec- 
tion, for  the  most  part,  tint  until  the  lapse  of  some  time  after  the 
establishment  of  local  suppuration.  It  is  also  attended  with  the 
lopment  of  a  striking  and  peculiar  train  of  symptoms,  to- 
gether with  certain  anatomical  lesions  that  are  oftentimes  lii^lilv 
characteristic  of  the  pathological  process  in  question.  It  a*o*rBuy 
almost  always  proves  fatal,  and,  in  a  large  majority  of  ****• 
instances,  terminates  speedily  in  that  way.  For  example ;  during 
the  year  ending  September  80, 1864,  jtfly-nins  cases  of  undoubted 
PTsemia,  in  the  MUM  expressed  above,  were  treated  in  the  Stanton 

>  Wa  da  not  consider  the  term  pfmia  a*  synonymous  with  laauiaan,  at  ace  the  latter 
represent*  aareral  rariatJae  of  afptie  blood-poiacmin«  beside*  thai  which  t»  connects*!  with 
hwal  suppejratioB  aa  a  primary  fncaa  of  infection.     Wa  do,  however,  conaidar  that 
pyemia  !«  ■  variety  of  •eiilrmhv     Rat  chanter  on  Consecutive  Gatiirrene  in  Section  Pirst; 
also  pp.  mm.  «*.  i,.  Mad      At  ilia  latter  place  this  point,  i  *.,  the  dlffefsajeaj  be- 

tween nastassa  and  171*111**,  la  faly  diKiuned,  and  ate  reader'*  mention  it  reap  artfully 
callsd  to  it  in  that  1 


U.  S.  Army  General  Hospital,  of  which  tliu  author  then 
charge.  Of  these  cases,  fifty~*ix-  died,  and  hut  three  recovered, 
and  thus  a  ratio  of  mortality  of  almost  95  per  cent,  was  afforded. 
In  fifty-one  of  the  fifty-six  fatal  cases  it  is  stated  how  long  the 
patient  lived  after  the  appearance  of  pyiemia.  By  analyzing  th«a 
now  ion*  we  find  that  two  patients  survived  the  onset  of  the  disease 
*urri'*1-  less  than  2  days,  that  two  cases  lived  2  days,  two  8  day*. 
four  4  days, /our  5  days,  five,  fi  days,  nine  7  days,  five  8  days,  three 

9  days, /our  11  days,  one  12  days,  two  IS  <la\>.  taw  15  'lav-,  tm  16 
<Jay>,  two  18  days,  one  21,  and  one  88  days.  Thus,  it  is  shown 
that  of  these  51  fatal  cases  86  survived  the  pya>mie  attack  less  thin 

10  day*,  and  only  15  lived  for  a  longer  period.  Two  of  these 
patients  died  between  24  and  48  hours  after  they  were  attacked 
with  pyaemia,  while  one  survived  its  occurrence  for  thirty-eight 
days. 

Of  these  fifty-nine,  cases  of  pya?mia  which  were  treated  in  Stan- 
ni«n,«h.i  ton  U.  S.  Army  General  Hospital  between  October  lit, 
.ap«rT.u«i  lgG3j  amj  September  grjih,  1864,  inclusive,  the  record 
further  states  that  \n  fifty-seven  cases  the  disease  supervened  during 
the  after  treatment  of  either  gtUM&Ot  injuries  or  surgical  operations 
performed  for  such  injuries,  that  in  one  case  it  appeared  as  a  seontl 
of  typho-mnlarial  or  camp-fever  and  empyema*  and  that  in  the  re- 
maining case  it  occurred  in  connection  with  a  preexisting  ah 
of  tho  thigh. 

By  making  :i  furtlier  analysis  of  the  ffly-teven  cases  having 
Pertodoi  traumatic  origin,  we  find  that  in  one  instance  pyaxnia  ap- 
»<«-ion.  poured  on  the  3d  day  after  the  performance  of  secondary 
amputation  of  the  thigh  for  gunshot  fracture  of  the  femur  inflicted 
sixteen  days  previously,  that  in  four  cases  py  omnia  supervened  on 
the  4th  day  after  wounds  from  gunshot  projectiles  or  amputations 
for  such  wounds,  in  two  cases  on  the  5th  day,  in  two  cases  on  tho 
6th  day,  in  one  case  on  the  8th  day,  in  hoc  cases  on  the  9th  daj 
five  cases  on  the  10th  day,  in  one  case  on  the  11th  day.  in  fire 
cases  on  the  12th  day,  in  one  case  on  the  18th  day,  in  four  cases 
on  the  14th  day,  in  two  cases  on  the  15th  day,  in  two  cases  on  the 
loth  day,  in  one  case  on  the  17th  day,  in  five  cases  on  the  18th 
day,  in  three  cases  on  the  19th  day,  in  one  case  on  the  20th  day, 
in  two  cases  on  the  21st  day,  in  two  cases  on  the  28d  day,  in  out 
case  on  the  25th  day,  in  one  case  on  the  28th  day,  in  one  case  on 
tho  31st  day,  in  one  case  on  the  37th  day.  in  one  case  on  the  S8th 
day,  in  one  case  on  the  48d  day,  in  one  case  on  the  40th  da 
one  case  on  the  90th  day,  and  in  six  cases  the  duration  of  the  in- 
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terval  between  the  occurrence  of  the.  traumatic  lesion  and  the  ap- 
pearance of  pya-mia  is  not  stated. 

By  arranging  them  in  groups  we  tind  that  17  cases  occurred  on 
or  before  the  10th  day  after  injury  or  ojieration,  tluit  22  cases  oc- 
curred between  flic  11th  and  20th  days  inclusive,  that  6  cases 
occurred  between  the  31*1  and  30th  dayi  inehnfrre,  that  3  cases 
occurred  between  the  81st  and  40th  days  inclusive,  thai  2  cases 
occurred  between  the  41st  and  50th  days  inclu>ivi'.  ami  that  in  one 
instance  pyremia  appeared  as  late  as  the  90th  day  after  the  acci- 
It  is  also  worthy  of  remark  that  in  48  cases  pyaemia  super- 

vii.  ii  on  . . r  beftn  flw  -'■'■\  day,  and  in  only  8  bsjsj  did  t  toper 

at  a  later  date.  The  foregoing  statistics  seem  to  warrant  us  in 
stating  that  traumatic  pyiemia  belongs  es]*»Hally  to  the  period 
which  is  embraced  between  the  fourth  and  twenty-third  days 
subsequent  to  the  infliction  of  tho  injury  or  the  performance  of  the 
surgical  operation,  that  it  occurs  but  comparatively  seldom  after 
the  twenty-third  day,  and  that  if  a  patient  Raftering  from  a  gun- 
shot wound  or  an  amputation  reaches  the  twenty-fourth  day  after- 
wards in  safety,  the  risk  of  a  fatal  result  from  pyannia  is  but  small, 
provided  the  treatment  continues  to  be  judiciously  conducted,  and 
the  hygienic  conditions  are  favorable. 

Again,  it  is  worthy  of  special  remark  that  in  none  of  the  forego- 
ing cases  did  pyamiia  make  its  appearance  previous  to  the  Sabwjucoi 
establishment  of  local  -.iippuration.1  Even  in  the  case  punao*'" 
where  it  supervened  on  the  third  day  after  secondary  amputation 
of  the  thigh  for  gunshot  fracture,  the  wounded  limb  was  already 
suppurating  freely,  and  the  ends  of  the  broken  bone  were  found 
bathed  in  unhealthy  purulent  matter  at  the  time  of  the  operation. 
He  died  on  the  fourth  day  alter  the  pymmic  invasion,  and  on  ex- 
amining the  stump-bone  at  the  autopsy  its  medullary  tissue  was 
found  to  be  the  seat  of  a  suppurative  inflammation  (suppurative 
osteo-myelitis).  In  the  two  non-traumatic  cases  which  we  bavo 
mentioned,  the  development  of  pyaemia  was  preceded  in  one  of 
them  by  empyema  and  in  the  other  by  absce-  of  the  thigh. 

With  regard  to  the  sanitary  condition  of  the  hospital  in  which 
those  cases  of  pyaemia  were  observed,  it  should  be  stated  cooduk. 
that  it  was  entirely  free   from   hospital   gangrene,    that.   **  >»■»••*• 

1  Wi  baliava  that  pyatnia  la  (ha  ran*».y  of  aaptawiU  >"  which  mom  local  iu|ipamln» 
ccauftMataa  tha  primary  foeea  or  mnrea  of  Infection.  U  tk«  athar  varictlaa  of  M»tie  uloed- 
potKrulnfr,  tha  aoarca  or  foeiu  from  which  th«  aouoo  proceadt.  au.l  ilia  tyraptomi.  or 
wrntnlary  AsaturhancM  anil  •fru<iural  laatooa  todor«4  by  it  In  dUtaal  organ*,  ar*  of  qoife  a 
!il  nalara,  a*,  far  axampla,  wa  may  aaa  In  caaaa  of  illaairfain  woonrf,  fuignn*  from 
Injury  of  btoaA-waaali,  ateila  guxgrvu,  ipraartif  la  A  animator/  gaagraoa,  and  aoapltal 
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notwithstanding  the  broken-down  and  cachectic  condition  of  many 
of  the  patients  admitted  to  ita  wards,  a  case  of  erysipelas  was  but 
rerv  seldom  seen  to  originate  therein,  that  it  was  never  over- 
crowded with  patients,  that  it  was  thoroughly  ventilated,  that  it 
was  constantly  kept  as  clean  as  possible,  and  that  the  most  ap- 
proved ilisinfectanta  were  freely  and  habitually  used  in  all  parts  of 
the  institution. 


We  have  already  stated  our  purpose  to  employ  tho  term  jyy&mia 
or  pyoh&.mia  not  in  accordance  with  its  literal  signification,  and  we 
will  next  proceed  to  give  our  reason*  for  so  doing.     This  term, 
rived  from  two  Greek  words,  »w,  puts  and  aT/ja,  blood,  sign 
MottjSi        literally  purulent  or  pus-bearing  blood,  and  was  coined  by 
«umtw       Piorrv,  because  he   supposed  that  the  disease  which  it 

1'wln  tb»  '  .    ,,  -.  i      .  ,. 

wood.  represents  consists  essentially  of   un  admixture  ot   pua 

with  the  current  of  the  circulating  blood.  Now,  the  commint: 
of  purulent  matter,  as  such,  with  the  blood,  necessarily  involves 
the  commingling  of  the  morphological  constituents  of  purulent 
matter  with  that  fluid,  and  hence  the  admixture  of  pus-eorpnscles 
with  the  blood.  If,  then,  Piorry's  assumption  be  correct,  pns- 
COrposclea  should  always  he  present  in  the  blood  of  persons  af- 
I'.-ried  with  the  so-called  pyemia,  and  their  presence  should  be 
demonstrated  therein  provided  tho  pyemic  blood  is  subjected  to 
a  sufficiently  thorough  and  exact  examination  with  the  microscope. 
But  has  any  such  demonstration  of  the  constant,  or  oven  the  fro- 
i|m'iit,  presence  of  pus-corpuscles  in  the  blood  of  patients  laboring 
under  the  so-called  pyajmia,  over  been  satisfactorily  made?  If  so, 
what  observer  has  made  such  demonstration,  and  what  other  ob- 
server has  verified  that  demonstration  ? 

It  has,  indeed,  been  thought  by  some  who  advocate  the  views 
of  Piorry  that  they  have  found  pus-corpuscles  in  large  quantity  in 
the  so-called  pyemic  blood,  but  subsequent  investigation  lias 
shown  that  what  they  took  to  be  pus-corpuscles  was,  in  ull  proba- 
Cdattm  bility,  made  up  entirely  of  the  colorless  corpuscles  of  Uie 
SuSSffo,  normal  blood,  which  coincidently  were  proaM  -es- 

m  sive  quantity.     They  saw  not  pus-corpuscles  in  the  blood, 

but  the  colorless  blood-cells,  which  are  so  like  pus-corpuscles  aa 
easily  to  be  mistaken  for  them,  so  that  if  in  any  B] 
with    such    elements,    we   can   never  say   with   M  off-hand 

whether  wc  have  to  deal   with  colorless  blood  or  pus-corpusclea 
(Virchow).     We  therefore  objf  aent  of  tho  term 

pyemia  according  to  its  literal  meaning,  in  the  first  place),  because 
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it  has  not  been  satisfactorily  shown  that  the  so-called  pyemic  blood 
is  characterized  by  the  presence  of  pus-corpuscles  in  it. 

We  object  to  its  employment  in  that  sense,  in  the  second  place, 
because  the  statements  concerning  the  method  by  which  Par»«« 
purulent  matter  per  te,  and  consequently  pus-corputcles,  i*i*wn« 
are  introduced  into  the  current  of  the  circulating  blood,  do  not 
bear  the  test  of  even  a  gentle  criticism.  With  regard  to  the  state- 
ment that  suppurative  phlebitis  oftentimes  furnishes  an  occasion 
for  the  introduction  of  pus  into  tho  blood,  it  should  be  remembered 
that  the  more  exact  and  thorough  investigations  into  the  phenomena 
of  the  so-railed  suppurative  phlebitis  which  have  been  made  during 
a  recent  period  have  abundantly  proved,  that  what  were  formerly 
believed  to  be  collections  of  purulent  matter  that  had  been  formed 
within  the  canal  of  veins  by  a  process  of  secretion  from  the  internal 
surface  of  their  lining  membrane,  do  not,  in  reality,  consist  of  puru- 
lent matter  at  all  in  a  very  large  majority  of  instances,  but  of  a 
liquid  substance  having  considerable  resemblance  to  pus,  and 
therefore  called  puriform  matter  by  some,  which  has  been  pro- 
duced, not  by  the  infliiniinutory  process,  but  by  the  spontaneous 
softening  or  retrograde  metamorphosis  of  coagulated  blood,  called 
technically  thrtmbxu.,  with  which  the  vein  supposed  to  be  inflamed 
lias  become  more  or  less  completely  filled  through  the  operation 
of  causes  which,  for  the  most  part,  are  not  inflammatory  n^^^,,^, 
in  their  nature  :  or,  in  other  words,  it  has  been  found  «"»""n',"u- 
that  the  morbid  condition  of  the  veins,  which  was  supposed  by 
John  Hunter,  Cruveilhier,  and  others  to  be  a  suppurative  inflam- 
mation of  their  lining  membrane,  is  not,  in  general,  an  inflamma- 
tory condition  at  all,  that  the  puriform  matter  which  is  often  found 
within  the  veins  in  such  cases  is  not  pus,  nor  is  it  even  a  product 
of  the  inflammatory  process,  but  it  is  formed  by  tho  spontaneous 
degeneration  of  the  coagulated  blood  held  within  th..-  walls  of 
thrtmbotrd  veins,  which  is  effected  by  the  operation  of  forces  that 
are  pnrely  chemical  in  their  nature,  and  may  be  imitated  by  ex- 
periment outside  of  the  human  body. 

Furthermore,  it  has  been  found  that  when  a  vein  really  becomes 
the  seat  of  suppurative  inflammation  the  pus  is  formed  Ato""jta 
not  within  the  canal  of  the  vein,  but  in  the  connective  •*—■ 
tissue  between  the  coats  which  constitute  its  walls,  that  if  tb 
flummation  huts  long  enough  a  collection  of  pus  in  the  nature  of 
an  abscess  is  formed  in  this  way  between  the  coats  of  the  vein, 
that  tlio    purulent  matter  cannot  get  from  such  an  abscess  into 
the  current  of  the  circulating  blood  except  by  bursting  through 
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the  internal  coat  of  the  vein  from  without  inward,  or  by  perfurat- 
ing  said  coat  from  the  same  direction  by  the  ulcerative  pro< 
and  that  when  such  an  abscess  has  discharged  its  con  this 

way  into  the  current  of  the  general  circulation,  its  cavity  is  apt  to 
become  immediately  filled  up  with  blond,  winch  flows  out  from  tin- 
penetrated  \  ■■■■■i ■! 

With  regard  to  the  spontaneous  production  of  pus  in  the  blood 
HrinKif!*       itself  by  the  operation  of  the  inflammatory  process  upon 
■luuiuai.       the  morphological  constituent*  of  tliat  liquid,  the  h&matitis 
or  inflammation  of  the  blood  of  l'iorry,  the  suppuration  of  the 
blood,  as  it  was  afterwards  called  by  some  pathologists,  and  spon- 
taneous pyemia,  as  it  was  denominated  by  others,1  it  i 
wry  to  state  here  that  this  theory  has  been  generally  aband' 
as  untenable,  since  subsequent  investigation  showed  that  what  bad 
been  believed  to  be  pus-corpu  .  I m  in  the  blood,  were  in  reality 
only  colorless  blood-cells,  that  the  principal  alteration  in  the  mor- 
phological constituents  of  the  blood  in  these  cases  consists  I 
l>rojwi»»       large  and  ah  reuse  in  the  nuniW  of  the 

uaaxytMi*.   jegg  eeiJ8j  tn(j  i\liti  t|,j8  increased  quantity  of  the  colorless 
blood-cells,  this  leucocytotit,  was  not  limited  in  its  occurrence  to 
cases  of  pyatmia  (so  called)  but  was  also  found   in  connection 
other  diseases  of  an  exhaustive  character,  for  example,  scroful< 
phthisis  pnlmonalis,  typhus  and  typhoid  fevers,  diffuse  phlegmon, 
and  cancer,  and  was  even  produced  by  certain  purely  pby 
conditions,  such  as  pregnancy.     Allusion  has  been  made  in  this 
place  to  the  theory  of  the  spontaneous  development  of  pus  in 
blood  and  to  the  microscopical  observations,  both  pathological 
physiological,   which  refute  it,  because  from  timo  to  time  it  has 
been  revived  under  somewhat  different  forms,  and  is  likely  to  be 
resurrected  again  hereafter. 

Can  pus  get  into  the  current  of  the  circulating  blood  from 
c».i  mi  i»     cavity  of  a  suppurating  sac,  or  from  the  track  of  a  sup- 
«r»wfroin    purating  wound)   or  from  any  suppurating  .  by 

uto  mit»'     absorption  through  the  open  mouths  of  wounded  or  ui> 
ated  veins,  as  mi  originally  stated  by  Boarhaava,  and  subsequently 
aMcrted  by  Ribes  and  Velpau  ?    This  question  must  be  answered, 

>  In  tli*  tint  cih  of  the  anVrfinii  an  i  «1U1  UuL*»ia  whirl,  Bennett  iu  be  found  the 
colorleu  cerptuclci  to  be  present  in  much  larger  number*  linn  in  any  iaitaate  no  iwiud, 
and  at  once  inferred  that  it  waa  a  caw  of  "  •iipporetinn  of  the  blftod."     Te,i*  ivrvtluelc-O  of 

hit  ind**d  m  net  original,  bat  waa  baaed  apon  iha  hanaaritia  of  Plofrr,  who  ba<1  rmic«iv«<l 

th«  blood  ilaalf  CO  become  iiillawd  and  thu»  engender  put,  aetata  vhii-u  wan   afterward* 
riennminatfd  tpontaneeut  pya-mia  by  the  Vienna  I 

AW   thee*  error*  proceeded  from    the  circuoiilaac*  that  an  MMfi  tt   nimWr 

of  colorlaat  rorpuar  laa  were  feoad  in  lb*  bleed,  which  in  turn  were  oUitaJten  for  pa  tw 
potclei.    Vide  Vireaow'a  Uttm-t*  m  C*Bml*r  Patlultjy,  p.  *».  Am.  ed. 
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generally,  in  the  negative,  for  if  the  orifice  in  tip-  vein  be  largo 
enough  to  bIUw  the  corpuscles  of  purulent  matter  to  rtiter  the 
vessel  it  is  also  largo  enough  to  allow  the  corpuscles  of  the  blood, 
including  both  the  red  and  the  white  ones,  to  pa»»  out  from  the 
vessel,  and  thus  in  such  cases  the  entrance  of  pus  into  the  circula- 
ti> m  i  •  tfoctoally  prevented  by  the  outflow  of  blood  from  the  cur- 
rent of  the  circulation  towards  the  suppurating  tissue,  or  the  sup- 
purating wound,  or  the  suppurating  surface.  It  seems  possible, 
however,  for  purulent  matter  to  be  admitted  into  open  veins  under 
favorable  circumstances,  in  a  few  localities,  such  as  the  neck  nud 
axilla  where  the  suction  power  of  the  chest  is  strongly  felt  in  the 
vein*  during  the  inspiratory  movement,  but  in  order  for  it  to  enter 
the  vein  even  then,  the  orifice  in  its  walls  must  be  held  open  either 
by  the  unnatural  stiffness  of  the  walls  themselves  or  bv  their  ad- 
he.Mnn  to  some  sclerosed,  dense,  and  unyielding  structure  lying 
external  to  them.  When  we  consider  how  seldom,  speaking  com- 
paratively, a  fluid  so  subtle  as  the  air  is  admitted  into  the  veins  of 
the  neck  during  surgical  operations  by  which  they  un>  inevitably 
wounded,  we  cannot  fail  to  perceive  how  very  rarely  indeed  a 
liquid  so  gross  as  purulent  matter  is  likely  to  get  introduced,  in  the 
form  of  purulent  matter,  into  these  vessels,  even  under  the  most 
favorable  circumstances.  Indeed,  so  fur  as  I  am  informed,  there 
is  no  case  of  this  kind  of  purulent  absorption  on  record,  and  the 
foregoing  remarks  have  been  made  because  it  is  barely  possible 
for  pus  to  enter  the  veins  in  this  wny  in  the  neck  and  armpit. 
Bot  in  the  extremities  and  in  all  parts  of  the  body  where  the 
Miction  power  of  tin*  heart  and  of  the  thorax  during  inspiration, 
are  not  perceptible  in  the  veins,  pns  cannot  pass  through  the 
i  months  of  these  Teasels  and  thus  gain  admission  to,  and  be- 
come commingled  with  the  circulating  blood. 

Again,  when  the  purulent  matter  is  removed  spontaneously 
from  the  cavity  of  the  pleura  in  a  case  of  empyema,  or   ***  i»o» 

lien  the  contents  of  an  abscess  disappear  spontaneously  «-pp-«<>>«. 
and  it  dries  up,  as  sometimes  happens  in  the  thigh  and  other  parts 
of  the  body,  it  is  said  by  some  that  in  such  a  case  the  pus  has  been 
absorbed  into  the  blood,  carried  away  in  its  current,  and  subse- 
itly  excreted  from  the  body,  through  the  agency  of  the  various 
ratoty  organs.  But  if  we  examine  closely  into  the  process  by 
which  nature  effects  the  cure  of  empyema  and  abscess  we  find  that 
put  i«  ntvtr  abaorbed  in  th*  farm  of  put  in  that  com*.  The  puru- 
lent matter,  under  such  circumstances,  disappears  only  in  one  of 
two  ways. 
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When  it  disappears  in  the  first  way,  the  pus  with  its  corpuscle* 

„lrtJ    is  more  or  less  intact  at  the  time  of  the  reabsorption.      It 

U4h«*w     js  t|lt,   £u;j  jmrtion   0f  tlie  pus,  the  liquor  puris.  or  the 

pus-serum,  alone  which  is  absorbed  and  carried  away  in  the  blood. 
Tint  pus-corpuscles  remain  behind,  and  thus  of  course  the  matter 
becomes  thicker  in  proportion  as  the  fluid  disappears.  This  con- 
stitutes the  long  known  thickening  or  in*pi*satwn  of  pus,  whei 
is  produced  what  the  French  term  "jnu  concrrt,"  which  consists 
of  a  thick  mm,  containing  the  pus-corpnscles  in  a  shriveled  condi- 
tion, when  not  only  the  fluid  between  the  pus-corpuscles  (pu*- 
serum)  but  a  part  also  of  that  present  in  them  has  been  withdrawn. 
This  is  the  kind  of  inspissntion  which  we  see  occur  on  a  largo 
scale  in  the  case  of  imperfect  reabsorption  of  pleuritic  exudations, 
when  very  large  layers  of  a  crumbling  substance  remain  behind  in 
the  sac  of  the  pleura  ;  and  also  round  about  the  vertebral  column 
in  caries  nf  the  vertebra^  cold  abscesses,  etc.  In  all  these  cases 
the  reabsorption  is  at  an  end  as  soon  as  the  fluid  has  disappeared  ; 
but  the  solid  parts  remain  l.» diind  and  either  undergo  the  calcareous 
transformation  or  give  rise  to  ulceration. 

The  second  form  of  purulent  reabsorption  is  that  which  consti- 
the  most  favorable  case,  when  the  pus  really  disappears  and 
awp'ton  no  essential  part  of  it  need  remain  behind.  But  here  toe 
fcrouuion  the  pus  is  not  reabsorbed  as  pus,  but  first  undergoes  a 
pinaiM.Mit  fatty  mctamorphn-i-  :  svery  single  cell  setl  tatty  particles 
■IsSoM  free  within  it,  then  breaks  up  and  at  last  nothing  ftp 
remains  than  fatty  granules  and  intervening  thiid  in  which  they 
are  RtftpyndadL  Then,  tlierefore,  there  exists  no  longer  either 
cells  or  pus  ;  and  their  place  is  occupied  by  an  tttteMve  mass,  a 
kind  of  milk,  composed  of  water,  some  alhuminnns  matter  and  fat, 
and  in  which  oven  the  presence  of  sugar  lias  on  various  occasions 
b<  •  n  demonstrated,  whereby  a  still  greater  analogy  with  real  milk 
is  brought  about.  It  is  this  pathological  milk  which  afterwards 
comes  to  be  reabsorbed — once  more  therefore  not  pus,  but  fat, 
water,  and  salts.     These  are  the  processes  which  ma  'uri- 

nated the  "physical  reabsorption  of  pus;"  a  reabsorption,  in  which 
pus  is  not  reabsorbed  as  such.  but.  either  only  its  fluid  constituents, 
or  its  solid  ones  after  they  have  been  considerably  altered  by  an 
vtfMdooot  internal  transformation.1  So  far  as  the  veins  and  blo«l- 
pm  vessels  generally  are  concerned  we  arc  therefore  justified 

in  saying  that  they  do  not  absorb  pus  as  such,  and  ll 
pus  becomes  commingled  with  the  blood  through  their  instrumea- 

1  YiA»\\Ki*w,  UetmvMOm  CilhUr  Pa&Aff,   [f.9UloS17. 
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tulity,  it  ia  "n!y  by  the  bursting  of  an  abscess  through  their  wall* 
w  li.: \-l>v  the  eoatraM  of  Bait  I  abseos*  an  discharged  into  the 
rent  of  tin  blood  flowing  through  tluin. 

Tin  question  next  arises  whether  pus  as  pus  does  not  gain  ad- 
mission to  the  circulating  blood  through  the  agency  of  ip,^,^ 
the  lymphatic  vessels,  the  absorbents  properly  so  called.  ou"">t 
To  this  question  also  a  negative  answer  must  be  given,  for  the 
anatomical  strurture  of  the  lymphatic  glands  is  such  that  pas-cor- 
puscles cannot  pass  through  them  into  the  trunk  of  the  absorbent 
vessel  beyond.  The  lymphatic  glands  perform  the  office  of  exct n  I- 
ingly  fine  filters  as  well  as  that  of  gl.mduhir  tfana  proper,  and  tin- 
pus-  m  from  their  size  cannot  get  throagh  them.1 

1'pon  examining  these  different  pathological  processes  in  this 
manner  one  by  one,  it  U  really  impossible  to  discover  anythir. 
all,  which  in  a  morphological  point  of  view,  can  justify  the  assump- 
tion of  a  condition  of  the  blood  such  as  might  with  propriety  be 
i  .!!  I  pyaemia  in  tlie  strict  acceptation  of  that  term.  In  the 
treraely  rare  cases,  in  which  pus  breaks  through  into  veins,  from  a. 
phlsbttfc  or  soma  other  very  unusual  form  of  abscess,  the  purulent 
ingredients  may,  without  doubt,  be  conveyed  into  the  circulating 
blood,  but  in  such  instances  the  introduction  of  the  pus  ocenr*  lor 
the  most  part  but  once.  Tho  abscess  empties  itself,  and  if  it  be 
large,  an  extravasation  of  blood  is  much  more  apt  to  ensue  than 
establishment  of  a  piniltmil  pyemia,  properly  so-called. 
laps,  however,  we  sliall  at  some  future  time  succeed,  in  the 
course  of  such  a  process,  in  discovering  IWMMUJMHota  with  wall 
Dcd  cliuracters  in  the  blond:  ll  |re-  nl,  however,  the  mutter 
stands  thu.i ;  it  can  most  positively  be  BUinUlMd  that  noboily  has 
hitherto  succeeded  in  demonstrating  by  arguments  capable  of  sup- 
porting even  gentle  criticism,  tho  existence  of  a  moq>hulogieal 
-iiia.  This  term,  therefore,  must,  as  designating  a  definite 
change  in  the  blood,  be  entirely  abandoned.*  For  tlm  n„.  M  fnm 
rra«on  we  stated  at  the  outset  that  we  do  not  employ  the  STte^T"* 
word  Manila   in  •■■■■  with  it-,  liter;.!  -:_"iili <  .item,   "W""'*-'" 

but  as  a  symbol  to  represent  a  peculiar  pathological  condition,  or 
of  the  blood  and  the  whole  system,  which  generally 
springs  from  some  local  suppuration,  and  is  attended  with  the  df» 
jK-euliar  phenomena  in   the  shape  of  symptoms  and 
path'  natomical    lesions.     We    do  not   discard    the   tfl 

;  it  place,  it  is  already  in  common  use  throughout 
the  world,  and,  in  the  second  place,  we  are  not  prepared  to  offer  a 

better  one. 

.  .rebon.  qp.  ell.  p.  JIT  «f  ttf.  »  Fiiehow,  <j».  til.  pp.  MS,  m 
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Mr.  Simon   states  in   his  sixth   report  as  medical  officer  of  the 
in^tinoof    privy  council  of  die  British  government,  which  was  pre- 
■S^nma  wnted  March  81st,  1864,  that  "  pyomia  can  bo  experi- 
mental]*  imitated  in   the  lower  animals  by  the  injection 
of  a  little  normal  pus  into  a  vein,"  and  he  proceed*  to  say.  that 
"  then  is  not,  I  think,  any  valid  reason  for  doubting  but  that  this 
kind  of  material  infection  of  the  blood,  accidentally  arising,  is  the 
essential  cause  of  human  pyaemia."1     But  let  us  pause  a  moment 
here  and  inquire  whether,  in  eases  where  a  little  normal  pus  is 
injected  into  the  veins  of  the  lower  animals  (y.-ernia  is  alteoyt  or 
even  frequently  produced.     What,  results  have  experiments  of  this 
sort,  performed  on  the  inferior  animals,  afforded  us,  not  in  the 
exceptional,  but  in  the  great  majority  of  instances?     Almost  all 
observers  coincide  in  stating  that,  when  healthy  pus  is  injected 
into  tin-  wins  of  animals  with  the  observance  of  proper  precantkmBj 
no  symptoms  are  developed  during  life,  and  no  pathologico-anat 
ical  lesions  are  found  on  killing  the  animal  and  making  an  autopsy, 
which  can  be  compared  with  pyannia  in  man.     Beck  found  in  four- 
teen injections  that  not  one  was  followed  by  symptoms  of  puru- 
ieni   infection.      (Harwell.)     S&lillot,  the  stout  defender  of  pyw- 
mia  strictly  so  called,  could  not  produce  pyxmia  in  dogs  except 
by  repeated   injections  of  pus,  for  which  purpose  he  left  un  elastic 
catheter  in  the  vein  of  the  dog  for  several  days.     That  the  pres- 
ence of  a  foreign  body  in  the  circulation  for  so  long  a  time  would 
give  rise  to  coagulation  of  blood  in  the  vessel,  and  that  pieces  of 
the  thrombus  thus  produced,  would,  at  a  later  injection,  be  pro- 
pelled along  with  the  pus  to  the  heart,  and  subsequently  become 
caught  and  impacted  in  one  or  more  branches  of  the  pulmonary 
artery,  can  hardly  be  doubted.* 

Virchow  has  shown  that  most  of  SeoMllot'a  experiments  were 
vitiated  by  the  mode  in  which  the  wound  was  made,  and  the  noz- 
zle of  the  injecting  tube  thrust  in  ;  for  the  blood  must  have  formed 
coagulu  around  those  purts.  which  afterwards  were  carried  into 
(In-  circulation.     Mr.  II.  Lee's  experiments, having  been  pe 
by  a  similar  method,  are  clearly  open  to  the  same  sources  of  falin 
Indeed,  a  committee  appointed  bo  repeat  Mr.  Lee's  experiments, 
with  a  view  to  determine  the  effects  of  pus  on  the  blood,  obtained 
results  widely  different  from  those  obtained  by   Mr.   Lee.       I 
committee  made  two  experiments  upon  an  ass.    In  the  first  experi- 
ment fresh  and  healthy  pus  to  the  extent  of  two  ounces  was 

1  Vid.  Mr.  Sinion'n  Sixth  tUport,  pp.  60,  61.    London,  lftti. 

*  Vide  Dr.  Krackowixci'i  "  Ktnxrki  on  Pyemia  Uftte  ilt«  Htm  Yuri  Ac*4in>r  >*  M»4- 
Icine"  published  io  the  M.  ft  Jt*r«W  J-mn-t,  Aufwt.  IMS,  p.  M7. 
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jected  into  the  sapheoa  vein  ;  and  the  animal  appeared  not  to  suffer 
my  ii  •  .i:\riiionco  from  it.  In  the  second  experiment  two  ounces 
of  fresh  lad  besJttr*  pus  were  injected  bite  the  jugular  vein  of  the 
same  ass,  some  time  after  the  performance  of  the  first  experiment, 
the  animal  having  been  perfectly  well  (luring  the  interval;  and  no 
Lad  effect  was  produced.  The  pus  mixed  readily  with  the  blood 
tad  did  not  coagulate  it.  The  animal  presented  no  unusual  symp- 
tom* during  the  next  few  days,  when  he  was  killed,  and  the  parts 
carefully  dissected.  The  vein  was  pervious,  presenting  no  thick- 
ening, nor  cording,  nor  abscesses,  and  the  external  wound  was 
nearly  healed.1 

We  therefore  conclude,  that,  in  the  vast  majority  of  instances, 
when  sufficient  care  has  been  taken  to  select  a  fresh  and  Ow**^ 
health v  pus,  and  to  inject  it  into  the  veins  of  animals  hy  nmiu. 
a  proper  method,  no  morbid  phenomena  hare  followed  the  opera- 
tion ;  and,  furthermore,  that  Mr.  Simon's  assertion  (which  has  just 
been  quoted),  concerning  the  causation  of  pya-mia  in  animals  and 
in  man,  is  clearly  shown  to  be  not  warranted  by  the  results  of  the 
experiments  upon  animals  that  have  been  made  by  a  number  of 
different  observers  fur  the  purjwse  of  artificially  producing  pyannia, 
especially  when  such  experiment*  are  taken  as  »  whole,  subjected 
to  rigid  scrutiny  and  careful  comparison,  ;uid  then  repealed,  with 
tin'  observance  of  proper  precautions,  if  any  sources  of  error  are 

iovered. 

Lot  us  now  depart  from  the  region  of  hypothesis  and  conjecture, 
<u)d  proceed  to  study  the  r/i'n-  i  v  of  the  disease  aw-a  ^ 

which,  for  the  present,  we  have  agreed  to  call  pyaemia,  ***' 
in  default  of  a  better  name,  as  it  occurs  in  man. 


Now,  when  vr$  compare  together  or  contrast  the  objective  phe- 
nomena presented  by  different  cases  of  this  affection,  we  observe 
they  differ  from  each  other  very  much  in  respect  to  intensity, 
lity  of  development,  and  duration.     In  one  class  of  cases  we 
lind   thut   the   patient   is  suddenly  stricken   down  by  this  disease, 
with   symptoms  of  great  severity,  and  that  in  the  course  of  a  very 
brief  period,  varying  in  duration  from  thirty  ifa  hours  to  five  or 
,  he  sinks  and   dies,  notwithstanding   all  the  assistance 
.1    the   surgical    art  is,  at  present,  able  to  afford   him.     In 
another  class  of  cases  we  find  that  the  symptoms  which  accompany 
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the  pyapmic  invasion  arc  much  less  violent,  that  the  disease  pnrsues 
it*  downward  career  with  much  less  rapidity,  and  that  death  \t  mat 
Acm»»n4  produced  till  after  the  lapse  of  many  dayi  or  several 
«nna«.  weeks  five  or  six  not  nnfreqnently.     Tims  we  have  two 

types  of  the  disease  presented  for  our  consideration,  namely,  the 
acute  and  the  chronic  ;  and  wc  shall  find  it  convenient  for  purposes 
of  study  and  description  to  employ  the  terms  acute  and  chronic 
pyemia  in  these  pages. 


The  next  four  cases  present  us  with  examples  of  acute  pymmia. 
Tour  mm  such  as  are  often  seen  in  connection  with  wounds  and 
nmu.  surgical  operations  involving  bone.  They  occurred  in 
the  author's  practice. 

Cask  I.  Gunshot  Fracture  of  Right  Humerus  in  Middle  Third; 
Exaction  of  the  Frncturt-splinlers ;  Pyamia  suddenly  supervened  on 
Sixteenth  Day ;  Death  Tvio  Dayi  ufltrwardi  from  Pyttmic  Plruro -pneu- 
monia; Autopsy;  Thrombosis  of  Right  Axillary  Vein;  Secondary  Ab- 
scesses in  Lungs  and  Liver ;  Copious  Effusion  in  both  Pleural  Cavities.  — 
Private  Lucius  J.  Lewis,  Co.  K,  1st  Michigan  Cavalry,  aged  27,  admit* 
ted  to  the  Stanton  U.  S.  Army  General  Hospital  June  I,  186  4,  was 
wounded  at  Old  Church,  Va.,  May  28,  in  the  middle  third  of  the  right 
anil.  The  humerus  was  fractured  by  the  projectile  with  extensive  com- 
minution. The  wound  was  dilated  by  incision  and  the  fragments  of 
comminution  extracted  on  the  field.  He  also  informed  us  that  his 
general  health  was  good  at  the  time  the  injury  was  inflicted  and  the 
operation  performed. 

June  6.  —  Patient  doing  well ;  wounds  granulating  nicely  ;  Uie  treat- 
ment consists  in  the  administration  of  nutrients,  tonics,  and  stimulant*, 
and  the  application  of  a  weak  solution  of  the  permanganate  of  potassa  to 
the  wounds.     He  continued  to  do  well  until 

June  13.  —  Evening.  He  has  had  a  chill  and  unexpectedly  fallen  into 
a  bad  way.  He  has  marked  dyspnma,  with  dark-colored,  viscid  sputa, 
but  no  cough.     He  also  has  Irritability  of  the  stomach. 

June  14.  —  The  vomiting  continues.  He  complains  of  general  debility 
and  has  great  dyspneea.  Prescribed  cupping,  both  wet  and  dry,  of  the 
chest,  to  be  followed  by  a  warm  poultice  covered  over  with  oiled  silk  nn 
its  outer  side,  and  u  stimulating  expectorant  mixture  with  carbonate  of 
ammonia  to  be  administered  internally. 

June  15.  —  He  is  failing.  The  dyspneea  is  greatly  increased.  He  died 
in  the  afternoon. 

fie  did  not  have  any  cough  whatever. 

The  autopsy  revealed  the  existence  of  thrombosis  of  the  right  axillary 
vein,  and  the  presence  of  numerous  secondary  abscesses  in  the  liver,  vary- 
ing in  size  from  a  pen  to  a  hickory  nut     There  were  also  numerous 
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reeonrfary  a /ocean  in  both  lungs  ;  and  At  earterior  of  these  organs  was 
covered  with  fake  membrane.  Rack  pleural  cavity  contained  a  large 
amount  of  serous  effusion,  having  a  lemon-yellow  color.  The  right  con- 
tained about  thirty -two  ounces,  and  the  left  about  sixteen  ounces  of  such 
effusion.  The  spleen  and  kidney.*,  were  normal.  Examination  of  the  onn 
at  the  place  of  operation  showed  that  the  ends  of  the  broken  humerus 
had  not  been  sawed  off,  but  that  the  fragments  of  it  in  the  shape  of 
fracture-splinters  had  been  extracted,  and  these  in  the  aggregate  repre- 
sented about  three  inches  of  the  shaft  of  tho  broken  bone. 

Comment*.  —  The  symptoms  of  pyamiia  made  their  appearance 
in  the  foregoing  case  very  suddenly  and  unexpectedly.  The 
patient,  who  was  a  healthy  young  man  of  twenty-seven,  appeared 
to  be  doing  well  until  the  day  of  the  pyannic  attack.  The  disease 
al»o  ran  its  course  very  rapidly,  for  in  two  day*  he  died.  The 
interior  of  the  humerus  was  not  examined  at  the  autopsy,  but,  G 
what  has  been  found  in  strictly  analogous  or  precisely  '.sea, 

I  have  no  doubt  that  if  the  injured  bone  had  been  split  lengthwise 
with  a  saw,  its  medullary  tissue  would  have  been  found  to  be  the 
seat  of  a  suppurative  inflammation,  which  had  laid  the  foundation 
for  the  occurrence  of  the  purulent  infection,  tho  visceral  abscesses 
in  the  lungs  and  liver,  and    the  pleuritic  inflammation.1 

h  is  alio  worthy  of  remark  that  although  the  inflammatory  mis- 
chief in  the  lungs  and  pleura  in  this  case  was  extensive  Nn  r(il|  . 
and  severe,  it  was,  from  first  to  last,  entirely  unaccom-  ^^^* 
ponied  by  cough.  The  reflex  function  of  the  respiratory  *""'*■ 
nerves  appears  to  have  been  suspended,  in  great  part,  by  the  hebe- 
tude growing  out  of  the  sudden  pya-mic  intoxication,  and  thus  it 
happened  that  the  tough  and  dark-colored  pneumonic  sputa  was 
lit  up  in  ilti'v  by  the  ciliary  movements  of  the  opiih<-Iinin, 
which  lines  the  air  passages  of  tbe  chest  and  throat,  instead  of 
being  expelled  by  the  act  of  coughing. 

Case  IL  Acute  Pyamia  produced  by  Gunshot  Wound  of 'Thoracic  Pari- 
Ctes  with  Fracture  of  Eighth  Mb  ;  Death  an  Sixth  Day  of  the  Disease  ;  Au~ 
lopty  ;  Secondary  Abscesses  in  Lungs  ;  Bloody  Serum  in  Left  Pleural  Cav- 
ity :  fjver  Enlarged  and  Patty  ;  Spleen  Enlarged  and  Softened :  Kidney*  in- 
voiced in  Bright' t  Disease. —  John  Stuart.  Private,  Co.  C.  8th  Michigan 
Vote.,  aged  80.  Admitted  to  the  Stanton  V .  S.  Army  General  Hospital 
May  26,  1864:  wounded  in  battle  near  Spollsylvania  C.  IL  Va..  by  a 
minie  ball,  which  entered  his  back  near  the  right  axilla,  and  passing 
towards  the  spine  fractured  the  Mb  lib  and  lodged.  At  the  time  of  ad- 
mittance there  was  high  febrile  action  '•  pulse  small  and  quick  ;  a  great 
deal  of  nervous  MritWIWt ;   complexion  sallow;   tongue  coaled:  had 
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cough,  accompanied  by  pnin,  over  left  side  of  chest ;  bowels  constipated ; 
discharge  from  the  wound  thin  and  sanguineous.  The  ball  was  extracted 
on  the  30th,  about  an  inch  to  the  right  of  spinal  column,  by  counter- 
incision.  The  first  chill  after  admission  occurred  on  the  2Gth,  and 
pyicmie  pneumonia  was  well  marked  on  the  28th.  The  febrile  symp- 
toms abated  after  the  27th,  but  great  nervous  excitability  lasted  until 
June  1st,  the  day  of  his  death.  The  treatment  consisted  of  stimulants 
and  sulph.  quinia,  given  freely,  combined  with  opiates. 

Autopsy  twenty-four  hours  after  death.  The  lungs  showed  a  number 
of  superficial  abscesses.  The  inferior  lobe  of  the  left  lung  was  in  the  sec- 
ond stage  of  pneumonia,  the  greater  portion  of  it  being  deputized  (red). 
There  were  also  numerous  patches  of  lobular  pneumonia  in  the  upper 
lobes.  The  left  side  of  the  thorax  contained  about  8  oz.  of  bloody  serum. 
Tl ii.'  right  lung  was  much  contracted,  and  bound  to  the  posterior  walls 
of  the  thorax  by  old  pleuritic  adhesions.  Its  upex  contained  numerous 
calcareous  concretions,  resulting  from  old  or  obsolete  tubercles. 

Lieer  enlarged,  soft  and  yellow  in  color  (fatty). 

Kidneys  very  much  enlarged,  the  two  weighing  21^  or.  They  were 
mottled  in  appearance,  and  the  capsule  peeled  off  readily.  The  cortical 
portion  hud  twice  the  natural  thickness.  The  pyramids  were  not  well 
denned,  and  the  whole  presented  a  pale-yellow  appearance. 

The  spleen  was  enlarged  to  about  one  third  more  than  its  normal  site ; 
was  of  a  pale  blue  color  and  soft 

There  was  a  large  thrombus  in  the  right  ventricle  of  the  heart,  and 
another  in  right  auricle  ;  and  small  ones  in  left  side  of  that  organ. 

Comment*.  —  In  this  case,  also,  the  disease  progressed  n 
a  fatal  ti-riniiiutioii,  but  the  symptom*  which  were  developed   la 
I'oiinri'tiiHi  with  the  pyirmic  invasion,  were  not  so  violent  as  those 
which  characterized  the  preceding  case.     The  pyemic  inn 
appeared  to  have   been  produced  mure  slowly  in  this  instance  I 
in  the  preceding  one,  and  hence  we  are  not  surprised  to  find  that 
the  patient  survived  the  attack  for  a  longer  period. 

Cask  UL     Secondary  Amputation    at  Knee-joint  for  Gunshot   Inju- 
ries ;  Acuta  Pyaemia  developed  Three  Days  afterward* ;  Death  on  Eighth 
Day  after  Attack;   Slump   Muscles   infiltrated  with   Pus;    Otteo-myttit\i 
(  <  'amifiration ) ;   Thrombosis  of  Superficial  Femoral,  Profunda,  and  A> 
ternal  Iliac  Veins  ;  Spleen  Pale  and  Softened :  Liver  Enlarged,  / 
Softened ;  Secondary  Abscesses  in  Lunys. —  Peter  Ostrc.  Private,  Co.  H, 
72d  New  York  Vols.,  aged  21.     Admitted  to  the  Stanton 
(  ninral  Hospital,  May  18,  1884  j  wounded  in  the  battle  of  the  Wilder- 
ness, Va.,  May  10,  1864,  by  a  minie  ball,  which  entered  on  the  poMcrior 
aspect  of  right  leg.  just   above  the   ankle-joint,  and  passing 
through  die  limb,  fractured  0»e  lower  end  of  the  tibia,  implicating  the 
joint  with  comminution.     Constitutional  condition  of  the  patient,  weak} 
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parts,  together  with  the  foot  and  leg,  very  much  swollen  ;  diffuse 
imation  extending  up  the  leg  to  near  the  knee;  ankle-joint  open 
and  suppurating.  The  limb  was  amputated  at  the  Itlifift  Jill  ill  May  "J  1st, 
by  a  long  anterior  and  short  posterior  flap.  There  was  not  sufficient 
healthy  tissue  to  permit  amputation  of  the  leg.  The  cellular  tissue 
presented  a  gelatinous  appearance  at  the  place  of  operation.  He  suf- 
fered a  good  deal  of  shock,  and  reacted  but  slowly.  Anaesthetic,  sul- 
phuric ether.  For  the  first  two  days  after  the  operation  a  slight 
improvement  took  there  was  a  profuse  discharge  from  the 

stump,  but  otherwise  it  looked  well.  The  treatment  during  this  time 
consisted  of  stimulants  and  sulph.  quinia,  in  full  doses,  with  opiates  at 
night,  and  water-dressing*  to  the  stump.  On  tin-  '-'Ith  he  had  a  severe 
Afterwards  the  tongue  became  coated,  and  the  complexion  as- 
sumed a  bronzed  hue.  Profuse  nocturnal  sweats  having  a  sweet  sickish 
odor  accompanied  these  symptoms,  all  of  which  increased  in  severity. 
The  discharge  became  more  thin  and  fetid,  and  the  chills  increased  in 
frequency.  The  same  treatment  was  continued,  with  the  addition  of  a 
wash  of  the  permanganate  of  |X>tassa.  Operator  Assistant  Surgeon  G. 
A.  Murstck,  D.  S.  Vols. 

The  patient  died  June  1st. 

Autopsy  twelve  hours  after  death.  Muscles  of  the  thigh  infiltrated 
with  pus.  Thrombus  of  the  superficial  femoral,  profunda,  and  external 
iliac  veins. 

Lungs  contained  numerous  superficial  abscesses  (about  one  dozen)  ; 
there  were  also  patches  of  lobular  pneumonia  scattered  through  both 
lungs. 

r  enlarged,  pale-yellow  in  color  (fa'tv),  and  softened. 

Spleen  not  enlarged,  but  paler  in  color  than  natural,  and  softened. 

Kidneys  presented  no  abnormal  appearance. 

heart,  right  ventricle  and  auricle  contained  a  large  thrombus :  left, 
small  ones. 

The  cancellous  structure  of  the  lower  end  of  the  femur  (epiphysis)  in 
the  slump,  presented  a  hyperwmic  appearance,  being  redder  KlMlta-to- 
than  natural,  because  the  medullary  tissue  which  fills  the  can-  ••«*•*■••■ 
celli  in  this  situatinn  was  inflamed,  and  in  a  state  of  red  hepatization.  Dr 
uirnifiaition,  on  that  account.  The  inflamed  medullary  tissue  was  not 
submitted  to  microscopical  examination,  and,  therefore,  it  is  impossible 
fur  us  now  to  say  with  certainly  whether  the  process  of  suppuration  had 
yet  commenced  in  it. 


Case  IV.     Acute  Pyemia,  following  Secondary  Resection  of  Tortus, 

for     Gunshot     Injury,   on   Second  Day  after    Ojteration  :     Death  on  the 

'h  Diy  after  that ;  Autopsy;    Gangrenous   Otleo- myelitis  j   Throthbo- 

sii  Vena    Femora/is ;   Secondary  Abscesses  in  Lungs ;    Copious  Pleuritic 

L'Jfusion,  of  a  Dart  Color ;  Liver  and  Spleen  Enlarged  and  SofUned.— 
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Joseph  Davis.  Private,  Co.  L,  1st  Michigan  Cavalry,  aged  22.  Admit- 
ted to  Stanton  U.  S.  Army  General  Hospital,  June  4,  180*.  from  the 
fteld  Was  wounded  in  action,  near  Salem  Church,  Va„  May  28,  hy  a 
minie  ball,  inflicting  a  severe  wound  of  the  left  tarsus.  The  ball  stnn-k 
the  foot  a  little  below  the  external  malleolus,  and  passed  through  the  tar- 
sus horizontally  inwards  and  somewhat  backwards,  escaping  a  little  below 
and  behind  the  intenial  malleolus.  It  occasioned  com;  minuted 

fracture  of  the  calcaneura,  astragalus,  and  posterior  edge  of  the  internal 
malleolus.  June  10th,  the  ankle  and  foot  were  much  swelled,  inflamed, 
and  very  painful,  the  swelling  extending  up  the  leg.  The  edges  of  the 
orifice  of  both  entrance  and  exit  were  pouting,  and  did  not  exhibit  any 
tendency  to  close  up.  The  discharge  was  thin  and  scanty.  The  an 
had  been  treated  with  icc-drcssings  ever  since  he  came  to  the  hospital, 
but  was  manifestly  growing  worse.  He  now  had  a  goinl  do  il  i 
tution&l  disturbance;  pulse  ranging  from  ]  10  to  1 20,  and  qui 
dry  and  too  warm  ;  countenance  pinched,  and  anxious  :  he  was  restless 
and  got  but  little  sleep;  his  tongue  was  coated  and  his  appetite  poor; 
his  general  condition  was  getting  worse  daily.  Wishing  to  avoid  secon- 
dary amputation  of  the  leg,  if  possible,  owing  to  the  grcnt  fatality  w; 
attended  said  operation-at  that  time  in  Stanton  Hospital,  the  following 
operation  VM  performed  on  the  same  day,  June  10th.  He  was  brought 
under  the  anicstlielic  influence  of  sulphuric  ether,  and  an  incision  made 
on  the  external  side  of  the  foot,  from  the  orifice  of  entrance,  first,  to  Ukj 
base  of  the  metatarsal  bone  of  the  little  toe ;  second,  to  the  base  of  the 
external  malleolus  ;  third,  to  the  point  of  the  heel ;  and.  fourth,  towards 
the  dorsum  of  the  foot,  2^  inches.  Resected  the  anterior  extremity,  and 
part  of  the  external  side  of  the  c&lcaueuin  ;  also  extracted  some  fragments 
of  the  astragalus,  and  a  splinter  from  the  jwsteriur  edge  of  the  external 
malleolus.  There  was  no  shock.  The  limb  was  placed  upon  a  wire 
splint  (Smith's),  bent  to  a  right  angle,  then  well  padded,  and  applied  to 
the  posterior  part  of  the  leg  and  sole  of  the  foot,  where  it  was  properly 
secured  by  roller  bandages,  for  the  purpose  of  keeping  the  ankle  : 
in  a  fixed  position.  The  wound  was  plugged  with  lint,  the  ice-drewing 
continued,  and  n  full  opiate  given.  The  constitutional  treatment  con- 
sisted in  the  administration  of  nutrients,  tonics,  and  stimulants.  The 
operation  was  performed  by  the  author. 

June  1 1.  —  He  was  cheerful  and  free  from  pain.     The  local  swelling 
and  the  irritative  fever  had  abated. 

June  12.  —  He  had  a  severe  pyaeniic  chill  and  sweat ;  quinia  Mil  ph.  in 
full  doses  was  added  to  the  treatment. 

June  13.  —  He  was  much  worse;  wound  discharging  it  thin,  dark- 
colored  pus;  chills  and  sweapj  increased  in  frequency  and  seivi 
complexion  assumed  a  bronzed  hue;  breath  Wine;  ikkIv  exhales  a 
sweet  mawkish  smell ;  anorexia  -,  debility  ;  diarrruea  M.t  in  Pneumonia 
symptoms  also  appeared,  and  a  large  proportion  of  blood  was  mingled 
with  the  sputa.     He  sank  rapidly  and  died  on  the  :: 
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Autopsy  twenty  hours  after  death.  The  ankle-joint  contained  pus.  and 
the  articulating  surface  of  its  bones  was  partially  denuded  of  cartilage. 
The  calcaneum  was  fractured  entirely  through,  and  its  cancellous  struc- 
ture was  gangrenous.  The  astragalo-scaphoid  articulation  contained  pus, 
and  the  articulating  surface  of  it*  bone*  was  entirely  denuded  of  carti- 
lage. The  connective  u'uue  on  the  front  of  the  leg  was  infiltrated  with 
pus  from  the  ankle-joint  upwards,  to  the  extent  of  three  inches,  and 
the  tibia  and  fibula  were  denuded  of  periosteum  to  the  extent  of  two 
inches. 

The  left  pleural  cavity  contained  a  large  quantity  of  dark-colored 
effusion,  whereby  the  lung  itself  was  compressed  against  the  vertebral 
column.  The  inferior  lobe  of  this  lung  contained  an  abscess  about  the 
■ire  of  an  egg,  which  was  filled  with  dark-colored  nnd  fetid  pus.  The 
right  lung  contained  several  small  superficial  abscesses,  which  were  sur- 
aounded  with  patches  of  lobular  pneumonia. 

The  liver  nnd  the  spleen  were  both  enlarged  and  softened,  but  the 
kidneys  pwented  "  normal  appearance. 

The  femoral  vein  tnw  UtnmUned,  and  there  were  clots  in  both  ven- 
tricles of  the  heart. 

Comments.  —  In  this  case,  also,  ostco-myelitis  supervened,  which 
was  conclusively  shown  by  the  gangrenous  condition  of  the  cancel- 
lous tissue  belonging  to  the  calcaneum,  or,  rather,  the  gangrenous 
condition  of  the  medullary  tissue  which  filled  the  cancelli  of  that 
bone.  Besides,  it  in  probable,  that  if  the  interior  of  the  tibia  and 
fibula  had  been  examined,  the  marrow  would  have  been  (bond 
inflamed  at  and  aliove  the  place  where  those  bones  were  seen  to  be 
denuded  of  periosteum,  at  the  post-mortem  examination.  o««««nny«u- 
It  is  also  probable  that  the  medullary  tissue  of  the  dc-  ""■ 
nuded  portion  of  the  tibia  contained  collections  of  purulent  inntt.r 
■which  were  produced  by  the  suppurative  character  of  the  inhVun- 
n:  doty  process  involving  that  tissue.  Furthermore,  it  fa  prol 
that  the  inflammatory  process  had  extended  to  the  medullary  tissue 
of  the  tibia,  prior  to  the  performance  of  the  resection  of  the  tarsus, 
and  if  it'  presence  there  had  then  been  recognized,  it  would  have 
contra-indicated  that  operation,  and  called  for  amputation  far  up 
the  limb. 

The  thrombosis  of  the  femoral  vein  was  a  recent  occurrence. 
The  coagulated  blood  which  filled  that  vein  presented  a 
fresh  appearance,  and  had  not  yet  undergone  the  puriform 
transformation,  nor  even  become  at  all  softened.  It  was,  therefore, 
obvious  that  the  thrombosis  bad  not  occasioned  the  visceral  ab- 
scesses DOC  the  inflammation  of  the  lungs,  since  the  BOttrfd  process 
in  those  organs  was  considerably  older  than  the  thrombus  of  the 
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femoral  vein.  The  thrombosis  was  a  more  recent  event  than  the 
pysemia.  This  circumstance  is  important,  because  it  shows  that 
the  pyemic  process,  in  this  case,  could  not  have  had  itt  origin  in 
the  thrombosis,  and  that  if  any  relationship  or  necessary  connec* 
tion  existed  between  them,  the  pysemic  process  induced  the  for- 
mation of  the  thromlii. 

The  symptoms  of  irritative  fever  (or,  speaking  properly,  the  sur- 
gical fever  nf  nn  irritativo  typo),  which  were  so  strikingly  relieved 
by  the  operation,  had  been  produced  entirely  by  local  causes, 
namely,  the  inflammation  of  the  various  structures  bordering  upon 
Th«  »ujtIc»i  and  connected  with  the  gunshot  wound,  such  as  the  con- 
nective, the  fibrou-s  tli'.M>-  rni;,  mid  the  medullary  tisMtes. 
KSSd  Tin  symptoms  of  the  purulent  infection  did  not  make 
their  appearance  till  two  days  after  the  operation.  They  presented 
a  marked  contrast  to  those  of  the  surgical  fever  which  preceded  the 
operation.  Tl icy  denoted  the  occurrence  of  a  poi  ;i  m<  •  I  condition 
of  the  blood  urid  the  whole  system,  under  which  the  patient  sank 
rapidly,  and  died  on  the  eighth  day  after  its  advent. 


T»o  mn  of 
cbrootc  pjr- 
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The  next  two  cases  furnish  us  with  instances  of  chronic  pyjemia, 
in  both  of  which  the  disease  supervened  during  the  after- 
treatment  of  gunshot  injuries  involving  the  osseous  tissue. 
The  first  of  them  occurred  in  the  author's  practice. 

Cask  V.      Chronic  Py&mia  foflotcing  Gunshot  Fracture  of  Thigh  at 
Trochanter  Major  ;  it  commenced  on  the  Fourteenth  Day  after    Injury ; 
Death  on  the  Forly-teeond  Day  of  the  Dittos*  :  Autopsy  ;  Pyarthrosis  of 
l!\ji  :   S'ri<)hhoring  Parts   Infiltrated  with    Thin,  Dirk,  Fetid    Put  ; 
/.iiiii/  Inflamed;  No  Secondary   Abtetsaes. —  Sergeant   William    Nm 
Co.  I.  Jlh  Wisconsin   Vols.,  aged  80,  and  of  remarkably  vigorous  con- 
stitution, was  wounded  by  fire-arms  in  battle  at  Fredericksburg.  Vo, 
May  3,  1«G3.     The  bullet   (a  conical  one)  penetrated  the  front  of  the 
light  thigh  (high  up),  and  passing  backwards  fractured   the  femur  at 
ili<  trochanter  major,  and  escaped  behind.     There  was  nothing  remark- 
able in  the  position  of  the  foot.     He  was  admitted  to  the  Stanton  I 
Army  General  Hospital 

May  8.  —  The  hip  was  swelled  and  painful ;  he  was  restless,  and  com- 
plained that  he  did  not  sleep  at  night:  directed  the  limb  t«>  !*•  pot  up 
in  a  straight  splint:  water-dressings  to  be  applied  to  hip.  and  to  take 
morphia  sulph.  gr.  if  at  bed  time  I  patient  also  to  have  a  spare  diet 

May  15.  —  Wound  suppurating ;  a  small  piece  of  bone  came  from  it  j 
pulse  105  and  irritable  ;  prescribed  quinue  sulph.  grs  ii.,  pulv.  doveri, 
grs.  v.,  ter  in  die. 

May  1 7.  —  Has  fever ;  skiii  hot  and  dry,  and  of  a  yellowish  hue  ;  pule* 
100,  and  quick  i  appetite  poor. 
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May  20. —  Sweats  profusely;  skin  continues  yellowish,  and  he  has  a 
decided  pyemic  aspect;  breath  aweet  ;  skin  exhales  n  slckish  smell :  is 
dull  and  stupid;  has  not  had  any  rigors ;  removed  the  .straight  splint 
and  placed  the  limb  in  Hodgen's  cradle  apparatus ;  prescribed  milk- 
punch,  one  pint  daily,  and  he  is  to  have  eggs,  milk,  and  beef-tea  added 
to  his  diet 

.Wiry  23.  —  Condition  continues  about  the  same;  wound  suppurates 
freely  and  look*  mU  ;  prescribed  quinize  sulph.  grs.  v.  ler  in  die. 

Jun*  7.  —  Has  diarrhcea ;  pulse  130  and  feeble ;  prescribed  pil  opii 
et  camph.  aa.  gr.  i.,  every  four  hours. 

Juat  12. — The  diarrhoa  has  stopped;  ordered  porter,  three  pinta 
daily,  in  place  of  milk  punch,  as  he  no  longer  likes  the  punch. 

June  1 1.  —  Has  slight  diarrhoea  again  ;  prescribed  tinct-  ferri.  muriat. 
gtu.  xx.,  ter  in  die. 

June  23.  —  Has  improved  somewhat  in  general  condition  ;  has  still 
some  diarrhu-a  ;  wound  continues  to  suppurate  freely  ;  he  now  refuses 
porter ;  ordered  spiritus  vini  gallici,  and  beef-tea,  of  each  two  oz.  every 
two  hours. 

June  26.  —  Has  cough  and  dyspnoea;  has  vomited  three  times  during 
the  past  twenty-four  hours;  he  is  very  much  emaciated;  he  takes  but 
little  nourishment,  and  is  obviously  failing. 

■-•  28.  —  He  continued  to  sink,  end  died  apparently  of  exhaustion. 
He  hod  exhibited  all  the  prominent  symptoms  of  pyiriniu,  except  rigors. 

The  autopty  showed  the  fracture  to  be  through  the  neck  and  the  tro- 
chanter major  of  the  femur.  The  hip-joint  and  the  parts  about  it  were 
infiltrated  with  a  thin,  dark-colored,  and  fetid  pus. 

Nearly  the  whole  <>f  the  left  lung  wm  inflamed  (pneumonia  in  first 
atage) ;  indeed  all  of  it  except  the  superior  part  of  the  upper  lobe. 

The  liver  and  kidneys  appeared  to  be  fatty ;  spleen  not  enlarged  nor 
softened. 

No  visceral  abscesses  were  found. 

Contrnentt.  —  The  symptoms  of  pyaemia  presented  by  this  patient, 

in  whom  the  disease  appeared  in  a  chronic  form,  are  essentially  the 

same  aa  those  exhibited   by  the   CUM  of  acute   pyscmin  which  we 

hare  already  related,  with  the  exception  of  a  single  prominent  one, 

namely,  rigors.    This  patient  did  not  have  any  chills  dur- 

irty-two  days  that  were  consumed  by  the  disease 

in  running  iU  course.     But  he  did  luivc  febrile  movement  alternat- 

. itii   |. ni fuse  sweats,  a  freqoent,  rpiu-k,  wd.  heMe   polio,  a 

tawny  hno   of  the   skin,  rapidly  increasing  debility,   depression  of 

u  ntal  hebetude, a  sickish  ferment.iri  >f  breath  and 

. .  and  finally  a  low  form  of  delirium,  a  tongue  at   tint   coated 

and  afterwards  also  dry  and  brown,  tbaa  of  appetite,  bifiou  vumi- 

md  colliquative   diarrhcea,  and  at  last  ncea,  and 

r  symptoms  of  pneumonia  appeared  and  closed  ti 
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Ft  is  worthy  of  remark  that  no  visceral  abscesses  were  found  on 
puiiow^  making  a  post-mortem  examination ;  but  the  hip-joint  was 
J01*""  the  scat  of  a  collection  of  thin,  dark-colored,  stinking  pus. 

The  medullary  tissue  of  the  broken  femur  was  not  examined,  hut, 
judging  from  what  I  have  found  in  similar  cases,  I  do  not  doubt 
that  it  was  the  seat  of  a  suppurative  inflammation.1 

Cask  VT.  Gunshi*  Wnnndof  Wiilli  of  Thonix  ;  Plruml  Cavity  opened  . 
Pyttmia  ;  Iirttilt  not  stated ;  but  Ait  Symptom*  were  becoming  more  far 
vorable.  —  Joseph  Prater,  41st  Ala.  (Confederate),  was  wounded,  Feb- 
ruary 24, 1865,  by  a  ball,  which,  breaking  the  eighth  rib,  passed  through 
the  pleural  cavity,  but  not  wounding  the  lung.  The  intercostal  artery 
bled  freely  at  first,  but  goon  ceased  spontaneously.  Has  discharged 
large  quantities  of  pus  from  cavity  of  pleura.  About  the  last  of  March 
had  chills  and  sweats,  and  was  delirious.  An  abscess  formed  on  left 
cheek-bone;  discharge  from  it  still  continues.  Chills  hare  ceased; 
appetite  improving ;  breath  sweet ;  tongue  flabby  and  moist  j  pulse 
feeble.     Has  taken  tonics. 

Abn*ata  I"  tn's  case  a  so-railed  metastatic  abscess  was  formed  in 

the  face,  apparently  in  relation  with  the  left  cheek-bone. 

The    report  was    contributed  by  Dr.   Charles  A.  Leale,    late 

Acting  Assistant  Surgeon,  U.  S.  Army. 

Symptom*  of  Pyaemia.  —  An  attack  of  pyaemia  is  usually  ush- 
ered in  by  the  following  symptoms:     Tin1    patienl 
rigors,  which  are  generally  severe  and  occur  at  irrec 
intervals,  but  sometimes   they  take   place  with  considerable   r 
larity  once,  twice,  or  three  times  in  twenty-four  hours  —  occa 
ally,  however,  they  arc  entirely  wanting;  the  skin  becomes  tot 
and  peculiarly  pungent    in    fool,   followed    by    sweating,  in    some 
inatanoea,  but  in  other  instances  the  patient  exhibits  an  altera 
of  hot  flushings  and  sweats  and  rigors  occurring  at  very  irregular 
intervals  ;  if  he  has  an  unhealed  wound  the  purulent  discharge  from 
it  usually  becomes   scanty   and    thin,  and    sometimes    l> 

in  many  instances,  at  first  present  a  pale  and  flabby 
appearance,  and  afterwards  a  dirty  or  sloughy  look,  but  occasion- 
ally the  wound  continues  to  granulate  and  look  tolerably  well  until 
near  tin-  fata]  dose  ;  the  pulse  becomes  frequent,  quick,  or  irri? 
and  feeble,  the  countenance  speedily  becomes  pallid  and  au.v 

the  features  grow  pinched  and  d,  the  complexion 

soon  assumes  a  sallow,  ta  icteroid,  or  even 

»  v\A*>  Pyaithrotli  ui  ctupur  on  Ou*o-mytlliis. 
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hright-yollow  color ;  the  patient  rapidly  loses  his  strength ;  his 
Imath,  at  an  early  period,  acquires  a  sickish,  sweet  fi-r-  0^^ 
rnentative,  or  hovine  odor;  his  perspiration  and  body,  b"""' •*• 
in  general,  soon  aftcrwurds  exhale  the  same  disagreeable  smell  ; 
he  loses  his  appetite,  and  in  a  little  time  gets  nausea,  looseness  of 
tho  bowels,  vomiting  of  bilious  matter,  and  colliquative  diarrhoea  ; 
his  tongue  is  furred  at  the  commencement  of  the  attack,  but  sub- 
sequently becomes  dry  and  brown,  and  sordes  accumulates  upon 
his  teeth  and  lips  ;  he  exhibits  much  disturbance  of  the  nervous 
system ;  at  first  he  is  anxious  and  his  spirit*  are  much  depressed, 
then  he  exhibits  intellectual  torpor  and  dullness  with  mild  delirium 
at  night,  from  which,  however,  he  can  be  roused  by  speaking  to 
him  ;  afterwards  the  delirium  grows  more  profound,  he  has  colli- 
quative sweats,  his  flesh  and  strength  rapidly  waste  away,  his 
countciiiinn-  becomes  hippocratic,  and  at  last  he  dies  apparently 
from  exhaustion. 

The  next  three  cases  are  introduced  for  the  purpose  of  illus- 
trating the  .symptoms  of  pyssmia. 

CAM  VII.  Chronic  Ityemia  following  Gtmtkot  Wound  of  Right 
Shoulder  beneath  Clavicle;  Death;  no  Autopn/.  The  report  of  this 
case  was  contributed  by  Dr.  W.  Clendenin,  late  Surgeon  U.  S.  Vols.  — 

'r-nant ,  admitted  to   hospital   at  Nashville,  Oct.  8, 

from  the  Irottle-field  of  Chickamauga,  with  a  gunshot  wound  immedi- 
ately below  the  right  clavicle,  a  little  external  to  its  middle.  Tiro  days 
before  admission  (Oct  6),  hemorrhage  occurred,  and  was  controlled 
by  digital  compression.  When  admitted  to  hospital  the  patient  looked 
pole  and  exsanguined ;  temperature  of  the  body  slightly  increased ; 
pulse  1-14.  and  small;  tongue  coated,  pale,  end  moist;  no  appetite; 
bowels  costive;  had  no  sleep  for  two  nights:  last  night  had  a  chill. 
On  removing  the  dressings  a  large  quantity  of  fluid  of  a  dark-brown 
Ofllor  run  out  suddenly  ;  this  fluid  was  thin,  vesicular,  and  offensive  to 
the  smell.  Under  the  impression  that  the  bleeding  was  venous,  a  com- 
press with  the  addition  of  powdered  persulphate  of  Iron  was  put  upon 
the  wound  with  a  truss. 

OdtAer  9.  —  Pulse  144;  rented  well,  having  taken  morphia  sulph.  gr. 
\  at  bed-time ;  bowels  were  acted  upon  by  enematn  ;  evening,  pulse  166. 

Qeiohtr  10.  —  Night  restless;  bowels  loose;  pulse  146;  removed 
the  dressings,  the  wound  discharged  a  large  quantity  of  dark-greenish 
and  extremely  putrid  fluid ;  after  being  cleansed  the  wound  was  found 
to  be  about  four  inches  deep;  wound  in  the  skin  two  Inches  in  its  long 
diameter,  and  its  borders  undermined.  The  wound  wo*  washed  out 
wiili  a  weak  solution  of  bromine.    Wine  whey  and  essence  of  beef  were 
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allowed  ad  libitum.     The  muscles  of  the  region  appeared  through   the 
wound  liki-  mi  anutoiuifiil  disKC  >tfon  :  the  subcutaneous  and  iutei 
culur   tissues  being   perfectly  destroyed;    the   pttlttttana  of  the   sub- 
clavian artery  were  distinctly  visible  through  the  wound. 

October  11. —  IIi-niorrIi:i"<  tVum  the  thoracic  branch  of  the  thoracica- 
acrouiialis ;  lighted  the  bleeding  vessel  in  the  wound  ;  pulse  148;  no 
appetite;  bowels  irritable;  emphysema  over  the  entire  pectoralis  major 
muscle.  Ordered  acid  sulph.  aroma  t.  ?i,  rid.  extract  cinchona,  si,  aqua 
font  J  v.     Dose,  one  tablespoonful  every  two  hours. 

October  12.  —  Pulse  13k  ;  \  :   I  i-v  j  apptdM  Improving. 

October  18. —  Wound  still  emits  a  fetid  discharge  :  ■:>!**  !>«** 

of  the  wound  some  ibivk  healthy  pus  is  formed.  The  probe  folia  nearly 
six  inches  deep  into  the  wound ;  the  ball  is  lying  in  the  subscapular 
fossa.     Continued  tonic  mixture,  with  becf-tca  and  egg-nog. 

October  14.  —  Pulse  120  j  wound  covered  with  a  grayish  matter. 

OehAtt  it— Pulse  ISO;  evening.  183. 

October  16.  —  Chill  last  night,  and  this  morning  sweating  -ma 

continues  to  extend  over  the  thorax  :  pulse  132  ;  made  a  counter  open- 
ing just  below  the  anterior  border  of  the  scapula,  two  inches  abora  tin- 
inferior  angle  of  the  scapula,  but  was  unable  to  extract  the  ball. 

October  19. —  Pulse  134:  cough  at  night:  chill  Ust  niglit ;  even 
respiration  frequent ;  sordes  forming  on  the  teeth  ;  pulse  140. 

(Molter  20. —  Pulse  144 J  rested  well;  respiration  easier:  evening, 
pulse  130;  perspiration  profuse;  body  emitting  a  very  disagreeable 
odor. 

October  21. —  Chill  at  i  ■.•«  pale  ;  sordes  on  die  teeth  ;  tongue 

moist  and  coated  ;  perspiration  profuse  and  odor  disagreeable  ;  app. 
failing:  evening,  the  patient  is  sinking,  pulse  168;  chill- 

October  22.  —  Coughs  more  :  pulse  170,  feeble  and  flutterim? 
ing,  death  supervened  at  nine  o'clock. 

A  post  mortem  examination  could  not  be  obtained,  as  the  wife  of 
deceased  was  present  and  took  the  body  home  for  Interment. 

Case  VIII.      Amenta  of  Fibula  in  Continuity  for  Gun*  re; 

Py/t-mia  appeared  on  Thirty-eiy/'l,  •  Four  Days  after- 

wards Profits*  Parenchymatous  Hemorrhage  occurred;  arrested  it  by 
Styptics  and  Pressure  ;  Death  Five  Days  la/cr  still;  no  Autopsy.  — An- 
drew   Melntyre.  Corporal.  Company  C.  6th  New  York  lie  lery, 

aged  37.    Admitted  July  I,  1864,  to  the  Stanton  0.  8.  nana] 

Hospital,  was  wounded  in  battle  before  Petersburg,  Va.,  June  22,  by  • 
minie  ball,  which  entered  the  outer  side  of  his  left  leg,  fractured  the 
fibula  and  passed  through  the  calf  behind  the  tibia.     The  operation  for 
resection  was  performed  June  23,  and   about  three  inches  of  the  u. 
third  of  the  fibula  were  removed.     The  operation  con  art  of  a 

straight  incision  on  the  outer  side  of  the  leg  imm  orex  the  bo 
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At  the  timeof  hi*  admission  to  the  hospital  his  general  condition  was 
weak,  appetite  poor  and  bowels  .  d  ,  the  discharge   ftwn  the 

wound  was  copious  and  thin.  Stimulants,  Iras,  ami  a  full  diet  were 
ordered  :  the  limb  was  bandaged  as  high  up  as  the  wound,  and  placed 
in  Hodgen's  cradle-splint.  Ice-dressings  and  a  wash  of  permanganate  of 
potassa  were  applied.  There  was  a  slight  improvement  in  his  condition  . 
up  in  August  1st,  at  which  time  hi*  appetite  began  to  fail  and  his  stom- 
ach rejected  .stimulants.  Risniuth.  subnitras  was  administered,  and 
sinapisms  applied  over  the  region  of  the  stomach.  The  stimulant*  were 
changed  to  brandy,  but  very  little  benefit  was  derived  from  this  tn •la- 
ment. His  pulse  became  weaker,  the  surfucc  of  his  body  assumed 
a  yellow  hue  and  exhaled  a  sickish  fermentative  odor.  On  the  after- 
noon of  August  5th  parenchymatous  hemorrhage  to  the  amount  of 
sixteen  ounces  took  place  suddenly.  My  finger  introduced  into  the 
wound  readily  discovered  the  posterior  tibial  artery  beating  in  front  of 
it  There  was  also  the  tibiul  pulse  at  the  ankle.  The  blood  was  red  in 
color,  not  dark  nor  very  bright,  and  flowed  in  a  large  stream,  but  not 
per  saltern.  It  was  controlled  by  injecting  liquor  ferri  persulph. :  the 
bandage  was  continued  up  the  leg  so  as  to  cover  the  wound.  Great 
prostration  from  the  loss  of  blood  occurred.  Stimulants  were  frequently 
administered,  and  acid  sulph.  aromat.  gtts.  x.  every  four  hours  ordered. 

Auyxui  6.  —  Removed  the  bandage ;  a  large  quantity  of  fetid  pus 
mingled  with  coagulated  blood,  discolored  by  the  persulphate  of  iron, 
oozed  out  of  both  the  wound  of  operation  and  the  «un:  made  hy  the  exit 
of  the  ball.  Continued  tho  same  treatment  and  reapplied  the  bondage 
as  high  up  only  as  the  wound.  On  the  morning  of  the  7th,  be  had  a 
severe  chill  (pysemic);  onkn  il  quinia  sulph.  grs.  xv.  in  solution,  which 
was  immediately  rejected  by  the  stomach  •.  during  the  night  he  had  two 
more  severe  chills;  morning  of  the  8th,  complexion  bronzed;  breath 
bovine  or  fermentative  in  smell ;  surface  covered  with  a  cold  perspira- 
tion ;  pulse  very  weak ;  takes  his  stimulant*  and  acid  sulph.  aromat,  but 

iqfecte'iO  f'««!  i  bad  ■  repetltloi  of  (be  ckiUo, 

August  9.  —  Has  cough  ;  spits  thick  mucus ;  there  is  a  little  dullness 
over  the  base  of  left  lung,  and  crepitation  throughout  both  lung*.  Even* 
ing,  pulse  very  weak ;  respiration  quick,  and  labored ;  refuses  medi- 
cine and  stimulants.  He  died  on  the  morning  of  the  lUth.  No  autopsy 
could  be  obtained.    This  cose  occurred  in  the  author's  practice. 

The  report  of  the  next  ease  was  contributed  by  Prof.  Hamilton. 

Cask  IX.  Acute  Pyemia  /allowing  Lacerated  Wound  of  Great  Tot 
inflicted  by  a  Circular  Saw  ;  Last  Phalanx  leeered ;  Diuase  appeared  on 
yiiuUenth  Dag ;  Death  on  Seventh  Day  a/l  ,  and 

utmost  heated;  no  Autopsy  allowed. —  1'eier  Henry,  aged  14,  a  native 
of  Re*  York,  aini  a  woodcutter  by  trade,  was  brought  into  the  Bellcvue 
Hospital  by  a  policeman,  on  January  SO,  1866,  with  a  lacerated  wound 
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of  the  left  great  toe.  The  wound  had  been  inflicted  by  a  circular  Haw; 
it  mi  transverse  and  completely  severed  the  last  phalanx,  the  end  of 
the  toe  hanging  by  a  strip  rif  iutegiiment  about  half  an  inch  in  width. 

The  parts  were  placed  in  apportion  and  retained  by  udhesive  plaster. 
The  bone  apparently  united  in  a  short  time,  and  the  wound  assumed  a 
healthy  appearance.  There  were  no  bad  symptoms  until  February  18, 
when  he  had  a  severe  chill,  winch  was  followed  by  a  high  fever,  and  a 
profuse  perspiration-  The  wound  was  carefully  examined,  but  as  it  still 
had  a  healthy  appearance,  and  as  there  were  no  signs  of  inflammation 
along  the  course  of  the  veins  or  lymphatics,  we  were  disposed  to  regard 
Has  a  cose  of  intermittent  fever  and  treated  it  accordingly. 

For  the  next  four  days,  although  he  had  no  distinct  chills,  he  had 
slight  rigors  followed  hy  togh  febrile  action  and  moderate  diaphorc 

Dr.  Hamilton  saw  him  r.n  tin  8 Id,  and,  as  at  this  time  there  was  some 
tendency  to  diarrhoea,  he  was  disposed  to  regard  it  as  a  case  of  typhoid 
fever.  At  this  time  the  wound  looked  perfectly  healthy,  nor  had  he 
complained  of  any  pain  except  in  his  head.  On  February  23d  he  was 
transferred  to  the  pavilion.  He  had  a  full  pulse  of  1 20,  easily  com- 
pressible ;  his  tongue  was  covered  by  a  thick,  brownish  coat,  and  his 
akin  covered  by  a  profuse  perspiration. 

He  now  for  the  first  time  complained  of  a  severe  pain  in  the  gluteal 
region  of  the  left  aide  ;  there  was  also  a  severe  pain  along  the  inner  sur- 
face of  the  left  thigh  ;  there  was  no  swelling  nor  redness  at  these  points. 
The  pain  w;is  constant,  and  was  not  at  this  time  much  increased  by 
pressure. 

February  24.  —  There  is  to-day  great  pain  on  pressure  just  behind 
the  trochanter  major,  and  along  the  inner  surface  of  the  thigh.  Pulse 
120  and  wenk.     Wound  still  healthy  in  appearance,  and  almost  healed. 

Fr'bmary  80.  —  He  died  this  morning  at  five  o'clock,  apparently  from 
asthenia.     No  autopsy  allowed. 

It  is  believed  that  the  history  of  the  last  three  cases  illustrates 
with  sufficient  fullness  and  at  the  same  time  with  sufficient  miuute- 
ncss  the  symptomatology  of  pytemia. 

We  may  also  remark  that  the  last  two  easos  servo  to  show  rjrel 
DUtactftw  clearly  that  pviemia  is  a  disorder  quite  distinct  from  gan- 
Mpicmt*.  grenous  septajmia.  because  in  both  of  them  the  wuund 
was  doing  well  (and  most  certainly  not  sloughing  nor  gangrenous) 
when  py«rnia  supervened,  and  in  the  last  related  it  contin 
14  healthy  in  appearance,"  until  the  fatal  close.  Many  other  cases 
of  similar  import  are  related  in  this  and  the  preceding  section  of 
those  Memoirs. 

DiagnoM. —  It  is  generally  not  difficult  to  make  a  diagnosis  in 
cases  of  pyaemia,  at  least  after  the  symptoms  of  the  disease  bare  be- 
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fully  de* otope  I.  The  rigors  irregular  in  character  and  ac- 
companied by  hot  flushings  and  sweats,  tl  ml  Lwtl  trt.(no*ooi 
of  the  skin.  reme  and  rapidly  increasing  debility,  -iw»««it 
the  i-t  i'  id  hue,  the  sickish  saccharine  odor  of  the  breath  and 
perspiration,  the  extreme  l'  and  frequency  od  tht 
great  amount  of  diflullkUCe  of  the  nervous  system,  as  detlOti 
first  by  extreme  anxiety  and  depression  of  spirits,  soon  followed, 
however,  by  hebetude,  sopor,  and  mild  delirium,  taken  together 
constitute  such  a  combination  of  symptoms  as  attends  npon  no 
other  disorder  with  which  we  are  acquainted.  During  the  first 
period  uf  pya-mia,  that  is,  the  time  prior  to  the  full  development 
of  the  disease,  however,  much  difficulty  may  bo  experienced  in 
arriving  at  a  correct  conclusion  with  regard  to  the  exact  nature  of 
the  diurdoK  With  which  we  have  to  deal.  It  sometimes  happens  at 
the  commencement  that  our  patient  takes  a  chill  which,  after  last- 
i  short  time, is  followed  by  febrile  symptoms,  and  these  in  turn 
are  succeeded  by  diaphoresis  more  or  less  profuse,  and 
that  he  exhibits,  in  fact,  a  RficM  of  phenomena  which  re- 
semble the  cold,  hot,  and  sweating  stages  of  intermittent 
fever  so  closely  as  to  lead  us  to  hope  that  he  ia  afflicted 
with  some  malarial  disorder  and  not  with  nymtnia.  It  sometimes 
happens  in  other  instances  that  our  patient  presents  at  the  com- 
mencement and  for  several  days  afterwards  only  the  symptoms  of 
■i.-al  fever  of  a  typhoid  type.  In  both  of  these  classes  of  |  yank 
cases,  however,  the  various  symptoms  of  pyaemia  above  mentioned 
will  make  th'ir  appearance,  sooner  or  later,  in  sufficient  number 
and  with  such  concurrence  M  to  render  the  true  character  of  the 
disease  no  longer  doubt i id. 

In  the  typical  eases  of  acute  pyarmia  where  the  chills  ure  irregu- 
lar in  respect  to  their  duration,  and  also  in  respect  to  the  interval 
which  elapses  between  them,  where  the  sweats  are  profuse,  the 
debility  extreme,  the  icteroid  hue  and  the  bovine  breath  marked, 
the  wandering  delirium  nnd  the  colliquative  diarrha-a  also  present 
as  MUtptOins,  the  diagnosis  is  never  doubtful.  It  is  only  in  the 
that  are  not  typical  that  difficulty  is  ever  experienced.  But 
even  [fl  raefa  instances  we  can  always  assist  ourselves  not  a  little 
by  considering  the  symptoms  taken  together  as  a  whole  (in  total - 
in  arriving  at  a  just  conclusion. 


..-,,,1,1... 

in  crt.lu 
DMUWtli  <U»- 


J'rognorit.  —  It  is  almost  unnecessary  to  say  that  the  prospect  of 
recovery  for  patient*  affected  with  pyamiia  is  very  small.    Mr.  Bi- 
rth report  as  medial  officer  of  the  privy  council,  of 
tli.    British  government,  to  which  wn  have  already  referred,  says, 


SM 


CONCKICNIMi    THK    PROGNOSIS   OF   PTjEKU. 


;i  Of  all  the  traumatic  Infection^  of  all  the  mischances  to  which 
major  misery  is  Mibject,  pyaemia  ia  by  fur  the  most  fatal.  Its 
attacks  ondei  ordinary  circumstances  are  happily  not  frequent,  tat 
it  kills  nearly  all  whom  it  attacks."1  Of  fifty-nine  cases  of  this 
disease  which  were  treated  in  the  Stanton  U.  S.  Army  Gent 
winetyiiw     Hospital  during  the  rear  ending  iScptember  80, 1864,  as 

•  if  *1     1  L  1        mi  -         «•        1 

••.  .xuniaa     we  nave  already  stated,  but  three  recovered.    1  his  affords 

ll     4     tt 

piwi  a  ratio  of  mortality  of  almost  ninety-five  | ier  cent.     It  is 

Bty  impression  that  this  result  is  more  favorable  than  that  usually 
obtain  i'd  in  the  t  rout  men  t  of  traumatic  pyaemia,  owing  I  presume 
to  accidental  circumstances. 

The  histories  of  the  next  three  cases  afford  us  examples  where- 
in recovery  from  acute  pyaemia  took  place.  Two  of  them  occurred 
in  the  author's  practice.  In  another  place  wc  have  also  related  an 
instance  of  this  disease  which  had  a  favorable  termination.3 


Cask  X.  Resection  of  Right  SJiouIder-joint  for  Injury  Inflicted  by  a 
Grape-snot:  Pyeemia  accompanied  by  Char/icim'slic  Symptoms:  Recov- 
ery.—  Private  K.  S.  Goodwin.  Co.  B,  11th  Ma*-,:uhusetts  Vols*  njjed 
:>•">.  ilwuys  healthy,  was  wounded  at  Chancvllwrsville,  V'a,.  Mmv  .",,  1865, 
by  a  grape-shot,  which  penetrated  the  artero-outer  part  of  the  right 
shoulder,  and  lodged  therein  ;  was  sitting  on  the  ground  in  line  of 
battle  when  hit 

He  was  brought  to  the  Stantiin  U.  S-  Army  General  Hospital,  June 
lo,  180,"',  baring  previously  been  treated  at  Potomac  Creek.  There  was 
a  wound  of  operation  about  four  inches  long  over  the  upper  end  of  the 
humerus  (outer  side)  which  was  suppurating  freely.  The  acromion  pro- 
cess of  the  scapula  and  the  head  of  the  humerus  appeared  to  have  b 
tTOJMii  His  general  condition  was  unfavorable,  as  he  was  thin,  pale, 
and  very  weak.  Subsequently  he  suffered  from  well  marked  purulent 
infection,  having  pysemic  rigors  and  sweats,  occurring  at  irregular  inter- 
vals, with  a  sweet  breath  and  a  dry  brown  tongue,  weak  and  frequent 
pulse,  with  great  debility,  and  he  came  near  dying.  He  was  also 
icteroid.  lie  however  ultimately  recovered  so  as  to  leave  the  Hospital 
on  furlough,  October  1G,  1863.  Several  small  pieces  of  bone  were  db- 
I  from  the  wound  of  operation  during  the  treatment.  The 
jHiruli'iii  infer! km  was  combated  with  quinine  in  full  doses,  opium, 
alcoholic  ;>li umlauts,  aud  nutrients. 

February  13,  1864.  —  On  examining  this  patient  1  find  the  shoulder 
anchyloscd,  and  the  arm  standing  out  from  the  trunk  at  an  acute  a 
free  motion  of  the  elbow-joint,  and  he  is  slowly  recovering  the  use  of  the 
hand  ami  fute-urm. 

May  ID.  —  He  was  transferred  to  Philadelphia  in  good  condition. 

,. Ion,  19*4. 
*  Vm)«  c«m  U II.,  that  or  O'Connor,  to  um  chant**  oa  OaitU 
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■;.    XI.      /'i.mnry  Amfii'i'.'.'u  ->t    Hnjht  I 's/f./.tr  Injury  Inflicted  by 
'"</.' :   f'^fmia    Dntloped    I  with 

Wrll  Markti  Sjfmptoeu  ;  fi  oosmp. —  Mm  bad  Branmm,  Corporal,  Co.  H, 

-'tli  MWMfhmflth  \\>U..  was  voundcd  in  battle  at  Cold  Harbor,  Va., 
June  .i.  1884  by  n  *olid  cannon-shot,  i-vl./nsively  comminuting  both 
bones  of  the  right  leg.  and  lacerating  the  soft  parts.  Primary  auijuit.i- 
tion  was  performed  in  the  field  hospital,  at  Um  Upper  third  of  the  leg, 
by  anteroposterior  flaps,  lie  says  that  he  was  in  a  good  condition  of 
In -.ilt.li  at  (be  time  of  the  operation.  When  admitted  to  this  (Stanton) 
Hospital.  June  12th,  the  stump  had  almost  healed  by  primary  adhesion. 
His  general  condition  was  good,  apjietite  excellent,  tongue  clean,  etc. ; 
stimulants,  tonics,  and  full  diet  were  ordered,  and  ho  continued  to  im- 
prove uir.il  the  latter  part  of  June,  vfaen  the  Bad  of  the  tibia  protruded 
i   t  be  anterior  flap,  in  consequence  of  ulceration. 

July  A.  —  Mc  had  a  well  marked  pysmic  chill  and  sweat.  Quiniat 
sulpli.  was  administered  in  large  doses. 

July  .">. —  Patient  restless  all  night ;  the  discharge  from  the  stump  be- 
ihin.  dark-colored,  and  fetid  j  :\  strong  solution  of  inrmnnganate 
of  potasaa  was  applied  to  the  stump,  and  the  tce-dtvssiiiy  continued. 

July  6,  7,  ami  8. —  The  chills  and  sweats  were  repeated  ;  tongue  be- 
came coated  :  complexion  assumed  a  yellow  hue  ;  his  breath  and  sweat 
had  a  sweet,  sickish,  fermentative  vnell  ;  he  was  much  debilitated,  and 
uinp  commenced  to  slough.  Dilute  nitric  acid  was  applied  locally, 
and  iron  with  stimulants  and  nutrients  were  given  freely. 

July  9. —  Had  no  chill ;  the  sloughing  oeased  ;  a  slight  diarrluea  set 
in,  but  it  was  checked  with  a  few  doses  of  bismutlii  suhnitras  and 
opium. 

July  II,—  Stump  becoming  clean  ;  patient's  appetite  improving-,  he 
pa  well  nights,  and  bis  general  condition  is  much  better;  continue 
treatment. 

July  K. Stump  gmniilntiii 

July  27. —  Stump  in  :o I.  bt '.-ili-d-  A  small  sequestrum  of  the  tibia 
came  away,  and  then  the  stump  closed  kindly. 

August  1.  —  His  health  is  excellent  and  he  will  be  transferred  in  a  few 
dais  tn  .ludii.-i.irj'  Square  Hospital,  in  order  to  be  supplied  with  an  arti- 
imb. 

I   ip  report  of  the  next  case  was  contributed    by  Dr.  Charles 
A.  Leole,  late  Acting  Assistant  Surgeon  U.  S.  Array. 

Cam  Ml.  AmpvUftim  „/  Thi-jh  in  Middle  Third, fur  S/teB-mound  ; 
Pyttmia  supervened    Twenty-  ft    after u-ardt ;    Kecorery. —  Win. 

11.  Humphrey,  1st   Lieut.   Co  Vermont  aged  "29.      Wounded  at 

Petersburg,  April  2,  I8f0.  by  shell.    Shell  catered  and  passed  across 
popliteal  space,  fracturing  the  head  of  this  tibia  and  fibula 

Appearance  of  stump  when  admitted  very  unhealthy,  and  does  not 
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suppurate.  Patient  suffering  great  pain.  Applied  liquor  sodx  chlor. 
to  stump;  gave  anodynes  and  stimulants  ;  nppclito  poor. 

jWay  1.  —  Marked  symptoms  of  pyivmia;  «nvc  iron  and  podophyllia 
mixture  for  three  days,  when  the  symptoms  abated,  and  after  that  he 
continued  to  improve. 

September  1. —  Stump  perfectly  healed  and  solid. 

Nature  and  Rtlationt  of  Pycemia.  —  Tliis  disease  is  never  an 
idiopathic  or  primary  affection.  It*  occurrence  is  always  pre- 
XotnMfr  ceded  by  some  local  suppurative  inflammation  —  by  the 
Zm.  "  tin  unit iui  i.>i  put  alent  matter  or  it*  equivalent  in  some 
part  of  the  body.  Even  when  connected  with  hospital  gangrene  it 
but  very  rarely  it*  over  makes  its  appearance  until  that  morbid 
process  has  been  arrested  and  suppuration  has  been  establUlicd 
in  the  wound.  Thus  on  ■  a  iitini/.ing  Dr.  Goldsmith's  condensed 
tabular  statement  of  cases  of  hospital  gangrene,  I  find  that  in  one 
hundred  and  eighty-four  cases  of  said  disease  pyasmia  occurred  but 
six  times,  that  in  live  of  them  it  supervened  after  the  sores  were 
granulating,  or  in  other  words  suppurating,  and  that  in  but  one 
MM  did   it  appear  before  the  gangrene  was  arrested.1 

Again,  pyaniiia    occurs    in  surgical    practice   but   v.-n 
n#i(»tiK.io      except  in    connection    with  wounds    or  other    forms  of 

Mttofla  .      ,    .    .  i    •        i  ■  , 

•uyimmium.  surgical  injury,  and  it    does    not  appear  even  in  t 
until  suppuration  is  established.     It  may  also  with  strict  propriety 
be  said  that  this  disease    belongs   to  the    period  of    rappUMti 
The  period  when  secondary  hemorrhage  occurs  among  the  wound - 
B*t«>«nth«    i*il    is    the    period   when    pyemia    also  is  rife,   nam 
d«j«.  between  the  fourth  mil  twrnty-tliird  days  after  inji 

We  have  already  shown  in  this  essay  that  of  fifty- >  .-s  of 

pytcmia  only  eight  supervened  after  the  twenty-third  day. 
secondary  hemorrhage    sometimes    occurs  subsequent  to  the  last 
named  day,  even  so  does  pya?niia,  but  both  of  them  are,  nevor- 
tli- -less,  diseases  which  belong  to  the  period  of  suppuration,  and 
derive  their  very  existence  from  it. 

Hut  traumatic  pyaemia  is  met  with  much  more  frequently  when 
some  tissue*  of  the  body  are  wounded  than  when  "fliers  are  the 
seat  of  injury.  Every  surgeon  much  experienced  in  the  after- 
ment  of  the  wounded  during  the  late  War  of  the  Rebellion 
Koiemwruij  uiust  have  noticed  how  seldom  traumatic  pyemia  super* 
2.'i!r*i,,to  vened  unless  the  bone  was  injured.  Indued,  I  ii 
ianL  heard  it  stated  by  surgeons  o(  largo  experience  in   oar 

military  hospitals  that  they  bad  never  seen  a  case  of  traumatic 

»  VM«  Rtport  <m  Betpital  Omfrt**,  «tc,  If  M.  CvkkuuOi,  Sngwa  V.  S.  Volfc,  I 
Title,  IM3. 
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pyromia    which   was    unconnected  with  a    lesion  of   thr»    osseous 
This  fact  alone  shows  that  in  a  ttn  large  majority  of 
instances  this  disease    follows    and    is  connected   with    injury  of 
bone.     On  this  point  Mr.  Simon  says  :  — 

"  Not  all   surgical   patients  having  wounds  have  an  equal,  or  nearly 
equal,  liability  to  it.     It  shows  an  almost  infinite  preference   s«t«i»uj 
for  the  cases  where   bone-structure   (particularly  cancellous  *ni«ui». 
hone-structure)  has  been   injured,  at  in  compound  fracture,  or  in   the 
surgical  procedures  of  amputation  and  resection,  and  all  the  more,  per- 
haps,  in  proportion  as  the  injured  bone  is  large."  ' 

We  hare  elsewhere  shown  that  a  remarkably  close  relationship 
exists  between  o»teo-M)/eiitis,   or  rather  the  suppurative   form  of 
that  disease,  and  pyaemia.8      When  inflammation  of  the  button*  m 
medullary   tissue  of    bone  proves    fatal    it  does  so  in  a  m 
large  majority  of  instances  by  the  induction  of  purulent  infection. 
Numerous  examples  of  pya-mia  following  suppurative  osteo-myelitis 
of  a  traumatic  origin  are  related  in  the  chapter  meiitt<  Bed    ill 
note.     Pyemia  is  the  form  of  systematic  poisoning  which  osteo- 
myelitis  generally  produces.     The  following  case  affords  another 
illustration  of  the  correctness  of  this  statement.     The    report  of 
it  was  contributed  by  Dr.  Charles  A.  Leale,  late  Acting  Assistant 
Surgeon  L".  S.  Army. 

Case  XIII.  Secondary  Amputation  of  Arm  for  Gunshot  Injury: 
Acute  fytrmia  andAruly  stipervetud  after  Stump  wat  healed ;  Dtulh  • 
Autnpty  ;  SuppUrOtiM  (htm-myrtitia  of  Stump-bone  ;  Alurttt  of  f.irrr  f 
other  VUcerti  aound.—  William  Collins.  Captain  Co.  G,  5th  N.  11.  V..I- . 
aged  35.  Wounded  at  Farmville,  April  7,  1865,  by  a  conical  ball, 
which  passed  through  right  arm  un  inch  above  the  elbow-joint,  frac- 
turing humerus.  The  limb  was  amputated  in  middle  third  by  Hap 
method,  at  the  Second  Army  Corps  Depot  Field  Hospital,  City  Point, 
Va.     Operator's  name  not  known. 

When  admitted  to  Armory  Square  Hospital.  April  1$.  18G5,  the 
slump  had  entirely  healed,  and  there  were  no  sinuses  leading  to  the 
bone. 

The  general  condition  of  the  patient  was  very  good  ;  appetite  good  ; 
walked  about  the  ward  since  he  was  admitted. 

April  IS,  —  lSa-inic  symptoms  noticed  ;  has  had  MVWa]  I  lulii  miring 
the  day  ;  continued  nausea  with  an  occasional  spell  uf  vomiting  :  nt  night 
was  bullied  in  perspiration ;  gave  quinin;  sulph.  iron,  stimiilunls,  and 
beef-tea ;  during  the  day  had  him  removed  out  of  the  ward  and  placed 
under  the  shade  trees  in  the  garden. 

>  Sink  Jtfforl  of  Midiel  tfltccr  to  Pritg  Council,  p.  IL 
9  VMa  cfcjptar  uo  Ortro-rartBtii  In  fkcttoo  JUcvna. 
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April  28. —  A  small  opening  formed  in  end  of  stamp,  through  which 
In  inorrhagc  litis  taken  place.  This  oozing  of  blood  was  checked  by  the 
implication  of  styptics.  Diarrluxa  commenced,  which  resisted  the  usual 
treatment,  and  injections  (astringent).  He  has  become  very  anwmic; 
continued  treatment 

April  89.  —  He  died. 

The  autopty  showed,  after  the  end  of  the  humerus  had  been  sawn  off 
and  broken  open,  Unit  its  medullary  canal  contained  a  large  quantity  of 
pus,  which  had  obviously  been  produced  by  osteo-myolitis  of  the  stump- 
bone. 

The  liver  contained  a  large  abscess,  filled  with  thick  pus.  The 
spleen,  kidneys,  and  lungs  were  natural.  No  pus  was  fouud  in  the 
joints. 

Comment*. —  It  is  worthy  of  special  remark  that  in  the  foregoing 
mi  h„:,,ti>-    **•  "  ''lff  *tump  had  entirely  healed,"  and  that  the  I 
um*wwl   "' '  Mi|i|'itr:ittun  or  the  collection  of  purulent,  matter  from 
ur»nparia   wmv|,  tin-  pyemia  sprung,  was  confined  to  r  Qarr 

mikiI  of  tin'    stump-bone.      Now   clinical   observation   has    shown 
that  inflammation  of  the  medullary  tissue  is  a  not  infrequent  con- 
s t •  i j 1 1 <  ■  i n ■  i •  .it  injury  of  bone.     Clinical  observation  has  farther  •diown 
that  when  said  disease  proves  fatal  it  generally  achieve*  that  result 
by  the  induction  of  pyremia.      Is  it  not  therefore   probable  rhat  the 
intimate  relationship  which  subsists  between  pytrmia  and  injury  of 
the   osseous  tissue,  which   we   have  already    pointed  out,  dep 
upon  the  intervention  of  suppurative  osteo-myelit;    '.'     The  medul- 
lary tissue  of  the  injured  bone  becomes  inflamed,  purulent  matter 
is  formed  in  it,  and  then  pyamiia  follows.     These  considerai 
are  possessed  of  great  practical   importance.     They  seem  to  slmw 
us  that  the  way  of  defending  the  wounded  and  th 
bone-1  •  khis.  against  death  by  pyemia,  consists  in  preventing 
medullary  tissue   of  the  injured  bone  from  becoming  the   seat  of 
suppurative  inflammation. 

Again,  the  development  of  pya-mia  is  not  unfrenuently  preceded 
Atortwoi      or  accompanied  by  distinctly  marked  inflammation  of  the 

lyuiphiitic  Teasels  which  proceed  from  the  wounded  | 
Iu  some  case*,  like  the  following,  for  example,  it  would  seem  that 
the  inflammation  of  the  absorbent  vessels   performs  no  inoonsid 
able  part  in  the  productif.-i  of  pyaa  i       oh     •   ithy  of  m 

t i > ->ii  in  this  place  that  in  a  large  majority  of  the  cases  of  traumatic 
pysemi.i.  more  i»r  less  inflammation  of  the  absorbent  vessels  wh 

In-  injured  part  is  exhibited.     I 
of  such  inflammation  is  denoted  by  well  marked  syniptutns  du 
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life,  as  it  was  in  the  following  case.  Jn  other;  its  existence  during 
lift  is  announced  only  by  tin-  enlargement  ami  tenderness  of  tin- 
lymphatic  glands  belonging  to  the  aflbfltad  part.  And  in  still 
c ttln- is  its  ]irfM'iicfi  is  not  ascertained  until  after  oVath,  when  on 
making  the  autopsy  the  lymphatic  gland*  in  relation  with  the  dis- 
eased part  arc  found  to  he  enlarged,  reddened,  infiltrated  with 
serum,  and  in  some  instances  suppurating  at  the  centre.  Several 
additional  axamptea  of  inflammation  of  the  lymphatic  vessel*  occur- 
ring in  relation  with  py.vmia,  will  hp  presented  when  we  come  to 
speak  of  the  morbid  anatomy  of  this  disease. 

The  following  case  occurred  in  the  practice  of  the  late  Profes- 
sor Enos,  of  Brooklyn  :  — 

Cask   XIV.   Acute  F'ytrniin,  following  Gunshot  Wow  mj  First 

Phalanx  of  Gnat  Toe  on  the  Fiftli  Day  ;  Death  on  Ae  Twelfth  Day  af- 
terwards :  no  Autopsy.  —  D.  S.  Me  In  tire,  sped  '21.  clerk,  born  in  Ire- 
land, admitted  to  the  Brooklyn  City  Hospital.  December  7.  [866,  for  a 
gunshot  wound  of  the  left  great  toe.  His  general  appearance  was 
healthful,  though  his  habits  had  bora  irregular.  December  9.  Dr.  Enos 
enlarged  the  wound  (the  patient  being  etherized),  and  removed  in  frag- 
ments a  ball  wMoh  bad  ban  accidentally dbchargod  from  a  pistol,  while 
in  the  pocket  "f  his  overcoat.  Several  pieces  of  bone  were  removed 
from  the  firat  phalanx,  which,  though  shattered,  was  not  i-ntirulv  br 
through,  neither  were  the  articulations  Involved.  The  operation  was 
followed  by  much  inflammation  and  suppuration.  The  third  day  the 
discharge  appeared  healthy  and  moderate  in  amount,  but  the  foot  was 
v<' ry  painful  ami  edematous.  Patient  was  feverish  ami  said  he  fell 
all  over.  Morph.  sulpli.  gr.  \  was  put  in  the  wound,  and  a  pou 
applied.  He  took  liquor  ammonia?  acetatis  and  spta,  ether,  nitric,  with 
nourishing  broth  and  milk-punch.  The  morphine  did  not  relieve  the 
pain;  the  lej;  became  swelled  and  tender,  and  red  lines  were  seen  run- 
ning up  the  inner  aide  of  the  thigh,  along  the  track  of  the  absorbent 
vessels ;  the  glands  in  the  groin  also  became  swollen.  The  leg  was 
painted  with  equal  parts  of  tinct.  iodini  and  tinct.  opii.  The  pulse  run 
up  to  140 ;  thirst  great :  tongue  brown  and  coated.  Stimulants  were 
increased, and  sulphite  soda:  gr.  xv.  were  given  thrice  daily,  in  solution  ; 
he  vomits  his  food,  but  his  appetite  is  fair.  The  wound  looks  well,  but 
his  face  is  much  shrunken.  He  gradually  sank,  and  died  on  the  fifteenth 
day  a!  ^-ration. 

I!i,  liiends  removed  him  from  the  hospital  the  day  before  he  died, 
doubtless  to  avoid  what  we  desired,  namely,  a  post-mortem  examination, 
so  none  was  obtained. 

it,  while   it  is  true   that  traumatic  pyrr-min   U   gen. -r.illy  oon- 
•d  with  sooie  lesion  of  the  osseous  tissue,  it  also  occasionally 


"  1 0  TBiUMATIC  TYSttlX   W1TH0CT  BOKE-rNJCRT. 

happens  that  this  disease  is  developed  in  cues  where  the  injury  lit* 
Tmuniuio  ^Jecn  confined  to  the  soft  parts  and  the  osseous  structure 
wuTmi*  in.  's  intact.  In  some  rases  of  traumatic  pyipmia  whereia 
jurfotboa..  tjie  j^j^  structures  alone  appear  to  be  wounded,  it  may 
happen  that  the  osseous  tissue  has  sustained  some  hidden  injnry. 
and  that  this  tissue  is  in  reality  the  source  of  the  pya-mie  mi' 
Wo  sec  this  take  place  not  unfrequently  in  the  cases  of  "  contusion 
of  bono."  l  It  is  therefore  necessary  to  ascertain  the  condition  of 
the  bone,  by  submitting  it  to  actual  examination  in  many  instances, 
■where  the  injury  appeal  to  be  confined  to  the  soft  parts,  before 
we  can  say  wish  certainty  that  such  is  in  reality  the  case. 

Concerning  traumatic  pyaiinia  unconnected  with  bonc-injur. 
may  be  remarked  that  wounds  of  the  soft  structures  which  invoke 
the  blood-vessels  *  are  more  liable  to  be  followed  by  this  accident 
than  wounds  which  involve  the  muscular  and  cellular  structure* 
alone.  Nevertheless,  we  occasionally  boc  a  case  wherein  the  local 
injury  is  confined  to  the  skin,  together  with  the  subjacent  muscu- 
lar and  connective  tissue,  as  happened  in  the  following  instance, 
which  occurred  in  the  author's  practice. 

Cask  XV.  FUth  Wound  of  Thigh  at  Upper  Third  and  Outer  Suit, 
injlicttd  by  a  SJieli ;  Sloughing ;  Pyamia ;  Death  on  Forly-firtt  Jhf 
after  Injury,  and  Tliirteenth  after  (lit-  Firtt  CJiiU.  —  Private  John  ( irieder, 
Co.  D,  2d  Rcg't  Connecticut  Heavy  Artillery,  aged  23.  Was  wounded 
near  Petersburg,  Va.,  June  20,  1 8G4,  by  the  explosion  of  a  shell  which 
lacerated  the  Mesh  at  the  outer  side  of  the  left  thigh,  in  its  upper  third. 
He  was  admitted  to  the  Stanton  U.  S.  Army  Geneva]  Hospital,  .1; 
The  wound  was  then  much  inflamed,  but  the  patient's  condition  in  other 
respects  was  good.  Ordered  the  ice-dressing  for  wound,  and  spts.  fro* 
menti  f.  5i-  tcr  in  die.,  with  a  full  diet 

July  8.  —  Wound  discharge*  freely,  but  the  pus  is  inclined  to  burro* 
in  the  connective  tissue,  between  the  muscles.  Directed  a  bandage  to 
be  applied  to  limb,  from  the  toes  up  to  the  wound. 

July  18, —  He  had  a  chill.  Prescribed  quinia>  sulph.  grs.  x.,  ter  in 
die.  and  increased  the  allowance  of  whiskey  to  8  oz.  per  day. 

July  21.  —  Leg  and  knee  swollen,  and  there  is  considerable  heat 
about  the  joint ;  ordered  the  ice-dressing  to  l>e  applied  to  knee. 

'  Vide  Chapter  on  Ostco-myelitie, 

1  Or  thf  o»»c»  of  aecondary  hemmorhace  related  in  Section  Finn,  seven  or  aightdiad  «f 
fiymnia.  It  is.  however,  known  that  In  all  but  two  or  thru*  of  till*  fatal  jrroup  tbe  VMid 
of  lilood-vcseel  waa  associated  with  aome  correspond  itif;  injury  of  bone,  and  therviurt  it  tf 
impossible  to  aay,  with  regard  to  al  lent  five  of  them,  which  hid  m««t  to  do  la  prodacJaa; 
liymiiin  —  the  vascular,  or  the  oaseons  lesion.  Out  the  eircumttanoe  atill  rcmaiai  coaific- 
uoua  that  uvaiinu  is  oft  an  connect**!  with  Injury  of  Mood-veaaal*. 
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July  26. —  He  bad  another  chill  during  previous  night;  knee  con- 
tinues much  swelled  and  hot ;  the  wound  is  sloughing ;  patient  weak. 

July  28.  i —  Sloughing  has  extended  rapidly,  unci  involves  nearly  the 
whole  length  of  the  thigh,  together  with  the  glutei  muscles,  to  consider- 
able extent.  Patient's  strength  is  failing  rapidly,  lie  has  fallen  into  & 
typhoid  condition,  with  dry,  brown  tongue,  anorexia,  diarrheea,  delirium, 
chills  and  sweats  occurring  at  irregular  intervals,  a  tawny  hue  of  the 
skin,  saccharine  or  fermentative  smelling  breath  and  perspiration,  and 
great  debility.  Applied  acid  nitric,  dilul  to  sloughing  surface,  and 
directed  it  to  be  dressed  with  a  yeast  poultice. 

July  31. —  lie  died  of  pyaemia. 

Again,  although  purulent  infection  occurs  but  seldom  except  in 
connection    with   wounds    and   other    forms   of  surgical   Koo-mu- 

•     .  •  .  i     ,  .      .  c  malic  yym- 

injury,  we  sometimes  meet  with  it  entirely  separate  from  nu». 
that  relation,  and  the  disease  is  then  called  non-traumatic  pyaunia. 
It  has  been  produced  by  intestinal  ulceration  occurring  in  tho 
course  of  typhoid  fever,  by  furuncle,  by  anthrax,  by  carbuncle,  by 
abscess,  by  empyema,  and  hy  diffuse  phlegmon. 

The  following  case  presents  us  with  an  example  of  it  occurring 

in  connection  with  camp  fever  in  military  practice.     The  c*n*»qo»n* 

.         I..         ...         "v00  «■>? 
pyemic  intoxication  appears  to  have  had  its  origin  in  a  <•»■»• 

collection  of  purulent  matter  which  was  formed  in  the  left  pleural 

cavity. 

Case  XVI.  Pyaemia,  following  Typho -malarial  Fever;  Empyema, 
together  with  Visceral  Abscesses  in  the  Iriver  and  Spleen,  found  at  the 
.biopsy ;  for  the  notes  of  it  the  author  is  indebted  to  Dr.  George  A. 
Muraick,  late  Assistant  Surgeon  U.  S-  Vols.  —  Private  Miles  Ivers.  Co. 
F.  fith  Wisconsin  Vols.,  was  admitted  to  the  Stanton  U.  S.  Army  Gen. 
Hospital,  April  21,  1864,  from  the  field,  being  sick  with  camp  fever. 
He  stated  that  he  had  been  sick  about  a  week  with  a  fever,  which  com- 
menced with  chills.  When  admitted  to  hospital  he  was  much  pros- 
tinted  ;  bowels  loose  ;  tongue  dry,  coated,  brown  in  centre,  and  red  nt 
edges  ;  skin  hot  and  dry  ;  pulse  frequent  and  feeble.  Treatment :  pre- 
scribed quiitiu,  alcoholic  stimulant.-.,  and  nutrients  adapted  to  his  condi- 
tion. A  few  days  after  admission  he  complained  of  pain  in  the  loll  side. 
His  respiration  was  also  accelerated,  and  he  had  some  cou»h.  A  num- 
ber of  blisters  (emplast  cantharidis),  in  succession,  was  applied  to  his 
side,  and  the  other  medication  was  continued.  Under  this  treatment  the 
patient  gradually  improved,  and  the  fever  subsided.  A  considerable 
quantity  of  fluid,  however,  remained  in  the  left  pleural  cavity.  To  pro- 
mote' its  absorption,  the  iodide  of  potassium  was  administered  In  lull 
doses,  and  a  blister  was  occasionally  applied  to  his  chest.     But  the  effu- 
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sion  did  not  diminish  rapidly  in  quantity ;  his  conralesccncc  was  ex- 
ceedingly slow,  nnd  he  continued  unable  to  leave  his  bed. 

About  the  first  of  dune  he  began  to  exhibit  symptoms  of  the  pyemic 
intoxication,  lie  had  fever  at  irregular  intervals,  sweet  breath,  and 
profuse  sweats ;  his  appetite  was  very  poor,  and  he  would  take  but  little 
nourishment  besides  milk-punch.  The  quantity  of  fluid  in  his  chest  at 
tlii-i  time,  however,  was  not  large,  nnd  bis.  respiration  was  not  embar- 
rassed to  nny  considerable  extent  But  he  gradually  failed  in  strength, 
and  died  June  21st.  He  did  not  complain  of  chills  at  any  time  after 
his  admission  to  the  hospital. 

lutepq  twenty-four  hours  after  death.  Body  much  emaciated  ;  rigor 
mortis  moderate.  Upon  opening  the  thorax,  the  left  pleural  cavity  was 
found  to  contain  about  a  pint  nnd  a  half  of  purulent  fluid,  nnd  the  lung 
was  compressed  back  against  the  spinal  column.  The  right  pleural 
cavity  contained  about  six  ounces  of  serum.  The  pulmonary  tissue  of 
both  lungs  was  healthy. 

Abdomen.  —  The  intestines  were  filled  with  gas.  The  mucous  mem- 
brane of  the  stomach  and  entire  intestinal  canal  was  thickened  and 
softened.  The  glands  of  Brimner  and  the  .solitary  glands  of  the  i 
UtN  enlarged  and  prominent,  but  not  ulcerated.  The  patches  of  Peyer 
iiited  the  ''newly-shaved  chin  "  appearance-  The  liver  was  about 
one-third  larger  than  natural  (weight  not  noted),  and  contained  a  very 
large  number  of  minute  abscesses.  The  spleen  was  about  three  times 
its  normal  size,  and  contained  a  large  number  of  abscesses,  varying  in 
•ice  from  the  head  of  a  pin  to  that  of  a  hazel-nut.  The  kidneys  appeared 
healthy. 

' ''■•mini n(n.  — In  Ala  case  the  general  pnrnlenl  infection  InmD 
oennMud       probability  resulted  directly  from  the  suppurative  in!' 
oihdrlli         mation  of  the  pleura.     If  that,  complication  had  not  super* 
veneil,  it  b  not  Likely  that  pysemia  would  liavc  occurred  as  a  coo- 
sequence  of  the  fever  alone.     It  is  probable  that  the  camp  ferer 

exerted  i iMerablc  Influence  in  prodoeingthe  suppurative  inflnm- 

nistion  of  the  pleura,  which  in  turn  occasioned  the  pywmia. 

The  very  OCHUideraule  enlargement  to  which  the  spleen  had  been 
subjected,  constitutes  another  interesting  feature  of  this  case. 

Cauut  of  Pyaxnia.  — With  regard  to  the  predit]»>*iiur  rautai  of 
mdkvMinc  pyemia,  it  was  generally  observed  during  the  late  War  of 
**""*•  the  Rebellion,  that  while  the  strong  and  robust  were  not 

Upt  from  its  ravages,  the  feeble  and  the  unhealthy 
crably  more  liable  to  be  attacked  by  it.     Tims,  it  generally 
t.lmt  when  troops  arc  first  brought  into  but 

little  from  pysoraia,  but  as  soon  as  they  become  enfeebled  by  ardu- 
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ou3  duty,  by  scanty  and  unwholesome  diet,  by  the  constitutional 
effects  of  malaria,  and  by  exposure  to  the  elements,  many  of  the 
wounded  full  victims  to  this  disease.  Among  the  wounded  who 
came  under  the  author's  observation  during  the  first  year  of  the 
late  War  of  the  Rebellion,  (»'.  *.  prior  to  May,  1862),  and  the 
number  was  considerable,  but  very  few  casus  of  py:emia  occurred ; 
but  subsequently  this  disease  became  quite  common.  Mounk-r 
states  that  during  the  Crimean  war,  no  pya?mia  was  noted  among 
the  first  2,000  amputations,  whilst  afterwards  it  became  of  quite 
ordinary  occurronco,  associated  with  gangrene,  scurvy,  and  typhoid 
fever.1  There  is  no  doubt  but  that  those  among  the  wounded 
who  are  debilitated  by  malarial  disease  and  by  scurvy,  are  con- 
siderably more  liable  to  be  struck  down  by  pyaemia  than  those  who 
are  strong  and  heathy. 

This    disease  is  not   limited  to  any  particular  period  of  life, 
although  it  occurs  least  frequently  in  the  young.     How-  in9aroc.rf 
ever,  one  of  the  cases  whose  history  is  related  in  these  "•*■ 
pages,  was  but  fourteen  yoars  of  age,  and  it  has  also  been  known 
to  prove  fatal  to  vorv  young  children. 

With  regard  to  the  efficient  cause  of  pyaemia,  while  we  can  con- 
fidently assert  on  the  one  hand  that  it  has  not  yet  been  shown  to 
consist  in  the  presence  of  pus  in  the  blood,  nor  to  be  neo  EflM.ni 
essarily  connected  with  thrombosis,2  nor  with  gangrene,8  ■""" 
we  arc  compelled  to  confess  on  the  other  hand  that  it  is  shrouded 
in  doubt  and  obscurity.  On  this  point  Mr.  Simon  makes  the  fol- 
lowing judicious  observations :  — 

-  The  local  changes  which  in  either  sort  of  case  precede  and  intro- 
duce the  pyemia  are  not  hitherto  well  understood.  But  wc  know  that 
very  often  they  are  part  and  parcel  of  a  process  which  is  not  simply 
suppurative,  but  involves  also  much  foulness  of  wound ;  and  we  know 
that  among  them  the  putrefactive  softening  of  local  blood-clot  p,„mft,,rjn0 
and  other  fibrinous  matter  has  generally  an  important,  if  it  <f  wood-dot. 
have  not  always  an  essential  place.  For  commimly.  till  they  set  in. 
there  will  have  existed  protectively  in  each  injured  vein  of  the  part 
firm  blood-clot  of  greater  or  less  extent,  closing  the  vein  inwards  the 
focus  of  traumatic  irritation  ;  but  now  these  barrier  -clots  undergoing 
just  such  a  change  as  clot  undergoes  when  it  putrefies  after  removal 
from  the  body,  soften  and  fuse  away,  partly  at  least  into  the  circulation. 
—  where  apparently  it  is  the  ferment-action  of  their  material,  or  of 
materia]  which  their  fusion  lets  enter  from  ailj.iiniii^  source*,  that  estab- 
lishes the  pyemic  state,  and  therewith  usually  more  or  less  of  common 


1  8»«  JJolmn'  Surgmy,  vol.  i.  p.  28ft. 

•  Sw  Stctioo  8*»nd,  pp.  iM-40T. 


i  Vide  «/«. 
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putrid  infection  of  ihc  blood.  That  pyarmia  so  often  presupposes  a 
locol  working  of  putrefactive  ferments,  is  a  fact  which  concurs,  I  think, 
with  other  evidence  to  suggest  the  pathological  affinities  uf  the  disease. 
Probably  the  putrefactive  softening  of  blood-clot  plays  an  equally 
important  part  in  relation  to  the  occurrence  of  secondary  hemorrhage 
from  tied  arteries. —  a  part  far  more  important  than  the  mere  anatom- 
ical conditions  to  which,  in  the  olden  literature  of  this  subject,  n  too 
exclusive  consideration  has  been  given.  Finally,  that  also  phagedenic 
and  gangrenous  processes  are  in  their  very  essence  processes  of  death 
and  putrefaction  for  the  ports  which  they  affect,  is  a  fact  which  is  on 
the  very  surface  of  their  pathology;  and  that  at  least  some  of  these 
processes  are  true  zymotic  diseases,"  is  rendered  probable  by  very- 
strong  considerations  of  analogy,  as  well  as  by  statements  which  have 
biMii  published  of  their  inoculabiliti  from  patient  to  patient.'' 

"  An  attack  of  any  of  these  traumatic  infections  has  generally  the 
same  meaning  as  an  attack  of  traumatic  erysipelas.  It  is  true  that  any 
member  of  the  whole  series  —  erysipelas,  pyaemia,  softening  of  clot, 
gangrene,  phagedena  —  may,  within  a  large  surgical  experience,  occur 
to  wine  considerable  extent  from  causes  which  ore  purely  personal. 
And  (especially  where  such  is  the  origin)  one  of  them  may  occur  with- 
out the  others.  But,  except  where  personal  conditions  exclusivcly 
decide  the  occurrence  of  these  lamentable  infections  (and  clearly  this  is 
only  to  a  limited  extent),  they  tend  to  prevail  conjointly  or  in  succes- 
sion. That  they  differ  somewhat  from  one  another  in  the  intimate 
nature  of  their  respective  chemical  processes  is  possible  or  eron  proba- 
ble ;  —  but  that  they  have  in  common  an  intimate  affinity  with  ordinary 
putrefactive  processes  seems  to  be  the  lending  fact  in  their  pathology. 
Provisionally  I  regard  them  all  us  zymotic  diseases,  the  respective  con- 
tagion of  which  may  arise  in  any  putrefaction  of  wound-products."' 

Pathological  Anatomy  of  Pya>mia.  —  We  will  next  proceed  to 
consider  the  various  anatomical  lesions  which  are  produced  by 
pyicruia. 

Cask  XVII.     Acute  Pytnnia  foOoitina  Secondary  A mpvtc  Arm 

for  Gundiot  fifjvty  of  Fort-arm  AW  Dayi  ajter  Operation  ;  Death  Fettr 

'  X'ln-hfrw,  the  author  at  tha  vlewi  concerning  throraboaii  now  In  vog-nr,  baa  rtry  ably 
Miami  tli«  analogy  which  obtain*  between  the  phenomena  produced  by  lUe  pywatc  poaaoa 
aad  thoac  wliich  are  generally  admitted  to  ba  lytnolie  In  tbalr  nature.  I.ikr  then  it 
exhibit*  a  remarkable  alhnltjr  for  caruln  organ*  and  curtain  tnuuea,  anil  in  them  praJocM 
the  BMOafltry  le»inni  which  are  ao  conalsntlr  found  in  pmt-nortra  exatnwiatioanx  of 
pywmlc  auhjorra.  The  prasmie  poison  having  Oeeome  rlilTuwd  ihrou^h  ilia  lyttem  by  ia» 
circulating  Mood,  "tKtpiayt  Ut  rftctt  in  an  neutt  firm  im  da crpwai naif*  aura  a  aarcWar*. 
<Xlieli.mf.jr  nth  nattera."  ( See  Vnrliow.  Ueturn at  CttiwUr  Pnduftu/y.  p.  ttO,  Am.  I 
In  my  opinion,  pywanla  ii  aaaealially  a  zymotic  diae*»e,  and  the  p» aalc  p*ua»  b  prima- 
Irrtloped  in  th»  local  »uppu  ration. 

»  Vide  SirlM  Rtpert <tf  3t €&t*l  ('fleer  ef PHpy  CemeU.  pp.  61,  St.    London,  IBS*. 
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Dayt  after  that ;  Autopsy;  Stump  memblee  Dry  Pork;  Loiter  Jjnbr  of 
Right  Lung  partly  h epati zfJ;  Liner  and  Splren  enlarged ;  Ecchymoeee  in 
Alimentary  Canal.  —  Captain  George  Reis,  Co.  C,  15th  Kegirnenl 
Missouri  Vols,  aged  31  years,  a  native  of  Germany,  of  bilious  irritable 
constitution,  but  enjoying  good  health  for  the  last  two  years.  Said  to 
have  been  a  hard  drinker  before.  Was  shot  while  charging  up  Mis* 
•ioaarv  Itidge.  26th  November  last. 

November  25.  —  The  boll  pierced  his  right  forearm,  fracturing  radius 
and  ulna  two  inches  below  elbow-joint,  went  obliquely  down,  penetrated 
right  thigh  on  outer  side  three  inches  above  patella,  and  became  lodged 
in  calf  of  leg.  Was  seen  eight  hours  after  he  received  the  wound. 
Arm  and  leg  very  much  swollen;  grunt  depression  from  shock  and  hem- 
orrhage ;  pulse  120,  scarcely  perceptible.  Hand  warn)  and  sensitive  to 
touch.  The  arm  was  placed  on  a  pillow  in  semiflexed  position.  Arm 
and  leg  to  be  kept  cool  with  water-dressings.  To  have  some  milk-punch 
every  two  hours  till  reaction. 

November  26.  —  Hud  little  sleep.  Swelling  the  same,  no  hemor- 
rhage ;  pulse  1 16,  small,  no  traces  of  ball.  Continue  refrigerant  dress- 
ing and  punch.  Kvening,  pulse  120,  becoming  fuller  and  hard  j  much 
pain  and  restlessness;  to  have  ^  grain  of  morphia. 

November  27.  —  The  same,  pulse  112,  softer.  Patient  not  consenting 
to  amputation,  the  arm  was  put  up  in  splints,  wounds  remaining  free 
■nd  dressed  with  linseed-meal  poultice.  To  have  three  cathartic  pills. 
beef-tea,  and  punch. 

November  28. —  Pain  diminished,  swelling  softer,  pulse  110,  bad  three 
evacuations.     Continue  treatment. 

November  29.  —  Suppuration  commences,  swelling  of  arm  decreas- 
ing, pulse  101.  tongue  moist  and  clean.     Cont.  treatment 

November  30.  —  Free  discharge  of  good  pus  from  entrance  and  exit 
hole.     Leg  and  foot  swelled,   no  pain  in  knee,  pulse   and  tongue   :!n 
same.     A   roller  was  applied  to  foot  and  leg  ;  cataplasm   to  wound  of 
thigh. 

Patient  continued  to  slowly  improve  for  several  days.  His  appetite 
returned,  the  pain  was  moderate,  and  with  an  occasional  dose  of  morphia 
to  insure  rest  at  night,  he  was  content.  The  pulse,  however,  kept  al- 
ways above  100.  The  swelling  was  limited  to  the  neighborhood  of  the 
wound,  which  discharged  about  four  ounces  of  good-looking  pus  daily  ; 
leg  painful- 

December  4.  —  Deep  fluctuation  was  detected  in  leg,  and  an  incision 
on  the  outer  border  of  m.  gastrocnemius  gave  exit  to  eight  ounces  of 
thick,  haalthy  pas.  No  ball  could  be  detected,  as  the  patient's  great 
irritability  prevented  a  thorough  examination. 

December  5.  —  Pain  and  swelling  of  leg  have  disappeared ;  much 
pain  in  arm:  discharge  dark  and  offensive ;  inflammation  limited  to  the 
parts  below  elbow  j  tongue  moist  and  slightly  furred ;  pulse  102  and  soft. 
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December  6. —  Patient   finally  consenting  to  amputation  of  arm. 
oilateral  flap  operation  was  performed  below  the  deltoid  muscle,     'i 
ligatures  were  mqoirad  :  dressed  stump  with  lint  soaked  in  tepid  water. 
Evening,  itutnjj  pninful ;  no  rest.     IV  morph.  sulph.  gr.  ^. 

December?.  —  Feels   better;    pulse  98;   tongue  moist  and   dig 
Milcd  ;  to  hare  generous  diet  and  wine. 

December  8. —  Pulse  96  ;  stump  painful ;  leg  doing  well ;  in  the  eve- 
ning hemorrhage  occurred  from  the  stump  to  the  amount  of  five  or  six 
ounces  before  the  bleeding  vessel,  a  small  muscular  branch,  could  be 
secured  ;  pulse  124  ;  to  have  beef  tea  and  wine. 

December  9.  —  Flaps  covered  with  a  greenish-gray  coat,  swelled  and 
painful ;  pulse  116;  tongue  coated  ;  warm- water  dressing  to  M  > 

December  10.  —  Flaps  slough)  :  tongue  routed  ;  pulse  1 10  :  towels  not 
n|H  n  for  two  days;  to  have  enema  of  warn  soup-water  and  ol.  ricini  3M. 

December  11.  —  Suppuration  commences;  slough  separating;  bowels 
open;  tongue  cleaner;  pulse  104 

December  12.  —  Improving  in  every  respect ;  pulse  100. 

December   13.  —  Patient   is   doing   well.      Pulse   96.     Stump  toota 
healthy,  except  on  the  inner  side,  where  :i    [Million  of  the  slough  is  still 
adhering.     The  wound  is  twice  a  day  syringed  out,  and  dressed 
lint,  soaked  in   warm  water.     Small,  outer  ligature  came  loose.     Ball 
was  detected  at  the  bottom  of  incision  in  leg,  and  taken  out  from 
tween  the  deep  muscles  of  calf. 

December  11. —  Patient  continued  well.  Pulse  94.  Stump  granu- 
lating.    Some  swelling  of  foot,  which  is  bandaged  up  to  incision. 

December  \ •■•. —  Stump   looks  drier  than  usual  and   secretes  duly  a 
small  portion  of  pus.     No  swelling  or  hardness.     Pain  in  left  shoulder. 
pulse   100,  excited.     Evening,   rigors  and  alternate  beat,  followed  by 
sweat  and  great  prostration.     Pain   in  superior  jaw.     To  have  qui 
sulph.  grs.  v.,  every  four  hours.     Cont.  diet  and  wine. 

December  16.  —  Pulse  Mil.  weak.  Stump  still  dry,  a  shado  darker 
than  before.  No  swelling,  nor  hardness.  Leg  is  doing  well.  There  is 
some  pain  in  abdomen,  especially  in  right  iliac  fossa,  but  no  tumefac- 
tion nor  tympanitis.  To  have  quinue  sulpli.  grs.  v.,  every  four  hi 
Evening,  chill  less  severe  than  last  night.  There  is  great  restlessness 
and  pain  in  Abdomen ;  had  three  watery  discharges  since  afternoon. 

lit  omuls,  oleos.   8J-,  morph.  sulpli.  gr.  L,  spoonful  every  hour  or 

two.     Warm  fomentation''  in  abdomen. 

December  17.  —  Was  delirious  and  had  pain  in  abdomen  all  night 
Extreme  weakness ;  no  discbarge  from  bowels.  Stump  has  the  same 
appearance.  Tongue  inclined  to  become  dry.  There  is  fullness  in 
pnecordia  and  tympanitis.  Pulse  1 20.  The  lower  lobe  of  right  lung 
presented  signs  of  congestion.  Dullness  on  percussion  and  some  rare 
mucous  rales.  Left  side,  harsh  puerile  respiration.  Prolonged  ex  pi  ra- 
tion, r  was  applied  to  right  side  of  chest.  To  have  4  grs.  of 
citrate  of  iron  and  quinia  every  three  hours,  and  some  warm  punch. 
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December  18.  —  Patient  was  feverish  awl  delirious  all  night  Abdomen 
painful  and  tympanitic.  Diaphragm  punned  upward,  respiration  short 
and  hurried.  Dullness  on  percussion  increased  on  right  side  ;  the  rales 
also  extend  further  upward.  Left  side  presents  a  clear  sound  on  per- 
cussion, and  bronchial  respiration.  The  tongue  is  furred,  dry,  and 
brownish  in  centre,  but  moist  on  edges,  i'ulse  124,  fluttering.  Stump 
discharges  only  a  small  umount  of  scro-purulent  matter.  Wound  in  leg 
almost  closed. 

December  1!>.  —  Died  at  ten  o'clock  last  night  of  exhaustion. 

December  20. —  Post-mortem  Examination.  Rigor  mortis  well  marked, 
body  emaciated.  Stump  resembles  dry  pork;  no  sign  of  gangrene. 
Arteries  and  veins  were  found  healthy.  The  cut  extremity  of  the  hu- 
merus presents  a  blackish  appenrance  to  extent  of  one  half  inch. 

Knee-joint  healthy.  The  ball  had  passed  behind  the  outer  condyle 
of  femur  and  head  of  fibula  down  into  the  leg,  where  it  lodged  and  was 
extracted  as  stated  above. 

Thorax.  —  Lower  lobe  of  right  lung  conjested  and  partly  hepatized. 
The  posterior  part  of  both  lungs  gorged  with  dark  venous  blood.  The- 
pulmonary  veins  rilled  with  tough,  cord-like  clots  of  fibrinc.  Bronchial 
ramifications  of  both  sides  filled  with  a  muco-purulent  secretion.  Heart 
flabby  nnd  pale.     Right  ventricle  filled  and  soaked  with  blood. 

Abdomen.  —  Liver  enlarged  and  congested.  Stomach  largely  dis- 
tended with  gas,  and  presenting  numerous  ecchymoses.  The  mucous 
lining  of  the  whole  intestinal  canal  had  a  dark  venous  color  with  ccchy- 
moses  here  and  there.  No  adhesions  of  the  peritoneum,  which  was 
only  partially  congested.  There  were  no  intestinal  ulcerations,  and  no 
enlarged  intestinal  glands  or  follicles.  Spleen  considerably  enlarged, 
but  without  structural  change.  Kidneys  of  natural  size  and  healthy. 
Knrejihalon  not  examined. 

The  report  of  the  foregoing  case  was  contributed  by  Dr.  Phelps 
—  Christian  name  and  military  rank  not  stated. 

Commrnlt. —  This  patient  died  four  days  after  he  was  attacked 
with  pyasmia,  and  inasmuch  a*  the  case  appears  not  to  have  been 
complicated  with  the  phenomena  of  thrombosis,  at  least  so  far  as 
the  causation  of  the  pyjemia  was  concerned,  it  has  been  selected 
as  the  first  in  order  of  presentation  to  illustrate  the  structural 
lesions  occasioned  by  this  disease.  The  immediate  cause  of  death 
appears  to  have  been  pyajmic  pneumonia.  There  are  several 
points  connected  with  the  morbid  anatomy  of  this  case  which 
deserve  special  attention.  They  are  firstly  the  ecchymoaed  condi- 
tion  of  the  gattro-intettinal  mucous  membrane.  From  rup-  Kai>tni,rf 
ture  of  capillary  blood-vessels  blood  had  been  extrara-   "►"'•o' 
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sated  at  numerous  points  in  the  lining  membrane  of  the  stomach 
and  intestines,  but  more  especially  in  that  belonging  to  th< 

Again,  the  $turnp  from  whence  sprung  the  disease  was  dry  and 
firm,  prttenling  no  inconsiderable  renetnblanct  to  aalt  pork.  Tlte 
blood-vessels  of  tin-  itnmp  were  healthy;  and  the  veins  were  even 
not  obstructed  with  coagulated  blood  (thrombus). 

The  lung*  were  in  a  state  of  active  hyperaima  (inflammati  w 
and  a  considerable  part  of  the  lower  lnl„-  t>(  the  right  organ  had 
become  solidified  or  hepatized  through  the  agency  of  that  process. 

The  wound   located  in  the  leg  was  nearly  healed.      The  rrpara- 
v.mitui  M«.  tive  process  in  it  did  not   seem  to   have   been   interfered 
with  by  the  pyasmic  intoxication. 


1/  heaUd. 


The  clinical  history  of  this  case  is  here  given  in  full,  because 
it  has  been  drawn  up  with  unusual  care  by  the  surgeon  who  re- 
ported it. 

POST   UiiKTI-M  OBSERVATIONS  is  MJ 

OOTTIUBPT«I>  I»T    Dl«.    KOBKKTS    BAKTHOIOW. 

Casx  T.— Private  Nathan  Snyder.  1 00th  Indiana  Vols.  Wounded 
in  left  popliteal  space.     (Probably  November  '2'j,  1863.) 

Date  of  dentil,  February  12,  1864.  Date  of  autopsy,  February  13. 
A';c<i  2.1.    Height  five  in  i  eight  Indies i  brown  hahi  blue  QjeA 

Rigor  mortis,  slight.  Great  emaciation.  Both  feet  swollen.  Cicatrix 
of  original  wound  on  internal  surface  of  leg.  immediately  below  the  head 
i  if  the  tibia ;  another  opening  in  the  popliteal  space  posterior  to  the 
joint  Exploring  the  wound  from  site  of  original  injury  upward  and 
downwards,  the  following  condition  of  things  is  found  to  exist :  from 
six  inches  below  originnl  wound  to  the  pubes  on  the  internal  and 
posterior  face  of  the  limb,  is  the  sac  of  an  abscess,  emptied  of  its  fluid 
cimients.  but  containing  musses  of  decomposing  areolar  tissue  of  bluKh- 
gray  color,  and  cheesy  masses  (inspissated  pus).  The  ball  (conoidal) 
is  found  lodged  :iguiiist  the  ramus  of  the  pubes.  The  inguinal  glands 
of  left  side  are  much  enlarged ;  they  are  brownish  in  color  exteriorly, 
hut  on  section  are  seen  to  have  a  yellowish  central  spot  much  softer 
than  the  rest  of  the  gland.  Femoral  vela  pervious,  but  contains  a 
small  thrombus  under  Poupart's  ligament  A  Bother  thrombus  is  found 
in  iliac  vein.  Fibriue  of  these  clots  yellowish-white,  indistinctly  granular 
but  not  presenting  the  puriform  character.  The  lymphatic  glands  along 
spinal  column  adjacent  to  the  ascending  cava,  are  very  much  enlarged, 
presenting  the  same  appearance  as  the  lymphatic  glands. 

Small  purulent  depots  ore  found  in  both  lungs,  surrounded  bj  dark 
consolidated  lung  tissue- 
Substance  of  spleen  remarkably  Arm;  splenic  pulp  deh  ibe- 
cuhr  prominent  -,  malpighian  bodies,  large  and  numerous. 
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Cortical  substance  of  kidney  yellowish-brown  ;  pyramids  of  light-fawn 
color. 

Brain  moist  and  pale ;  no  other  peculiarity.  Organs  not  mentioned, 
healthy. 


Remark*.  —  The  condition  of  the  lymphatic  system  point  to  this 
as  the  source  of  the  pyicmta.  The  thrombus  in  the  femo-  .  ]rrtl^, 
raland  iliac  vein  evidently  did  not  furnish  embolin.  The  ''"*"■ 
enlargement  of  the  iliac  and  lumbar  glands,  their  brownish  exterior, 
and  the  softening  central  yellow  spot,  indicate  the  absorption  of 
morbific  matter,  whereby  the  poisoning  of.  the  blood  wus  ultimately 
procured.  The  malpighian  bodies  of  the  spleen,  indicate  the  same 
hot 

Looking  to  the  condition  of  the  wound  —  the  putrefactive  de- 
composition and  the  disengagement  of  the  usual  gaseous  products 
—  we  have  a  solution  of  the  state  of  the  lymph  and  lymph-glands. 
It  is  to  be  remarked  that  the  destructive  process  going  on  in  the 
track  of  the  ball,  did  not  invade  the  areolar  tissue  in  the  vicinity 
of  the  popliteal  and  femoral  vein. 


Case  II.  —  Private  Ainasa  J.  R.  Wordcr,  Company  K,  42d  Illinois 
Vols.  Aged  26.  Height  five  feet  ten  inches.  Wounded  November 
25;    died  April    5.     Gunshot    ('r.utnre  of  thinh    (middle    third).      An 

■becess  .icou|.ies  ■  span  from  margin  ofaootabnlon  to  nugh  of  lower 

third  of  femur,  on  the  whole  anterior  aspect  of  limb. 

(Condition  of  veins  and   lymphatic   glands  not  stated.)     Upon  at- 
tempting to  remove  right  lung,  a  large  collection  of  extremely  offensive 
pus  was  found  to  occupy  the  whole  posterior  surface  of  right  cavity. 
The  sac  of  the  ;tbscrss  was  formed  by  the  costal  and  pulmonary  pleura, 
and  was  lined  by  an  extremely  tough  membrane.     The  diaphragm  w* 
softened  and  broken  down,  so  that  ihc  upper  surface  of  the  liver  foro 
the  inferior  boundary  of  this  collection  of  pus.    The  lung  adjacent  to 
abscess,  was  of  greenish  color;  the  inferior  lobe  contained  a  number 
small  depots  of  pus. 

Liver  fawn  color,  tearing  easily,  and  perceptibly  fatty. 

Spleen  eight  inches  in  long  diameter  by  four  and  a  half.  A  large 
portion  of  the  organ  broken  down,  forming  a  brown  pultaceous  mass, 
having  a  very  offensive  odor.  Under  microscope  this  pultaceous  mass 
was  seen  to  contain  large  compound  nucleated  corpuscles,  broken  and 
imperfect  cells  of  various  kinds,  and  granules. 

Kidneys  were  soft  and  friable,  of  a  light-fawn  color.  The  pelvis  of 
light  filled  with  an  immense  number  of  small  calculi,  the  largest  three 
quarters  of  an  inch  in  diameter. 

Brain :  eleven  ounces  of  fluid  in  sub-arachnoid  space. 
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Rnnarkx.  —  Although  the  fact  is  not  8tat-.il.  thia  caso  was  un- 
donbtedQj  one  of  pyemic  poisoning  ilirui^li  &•  lym- 
phatic system,  as  the  condition  of  the   kid 
and  pleura  clearly  indicate*. 

Cask.  III.  Corporal  Robert  Shields,  4th  Iown  Vols.  Five  feet  nine 
and  a  half  inches  high  ;  dark  hair,  black  ayes',  bronzing  of  face  and 
upper  extremities.  Wounded  at  Ringgold,  Oa..  November  27.  Leg 
amputated  same  day  two  inches  below  inferior  border  of  patella.  Died 
January  II.  18G1. 

Head  of  fibula  protrudes  through  flap.  End  of  tibia  covered  with 
large  fungous  granulations;  bone  soft.  dark,  and  readily  cut  with  u 
knife.  Joint  disorganized;  articulating  ratfaces  eroded;  the  anti 
face  of  the  thigh  for  i  :  i  ie«  of  w  ven  imlics  along  the  femur  occupied 
with  an  abscess ;  bone  denuded  of  periosteum.  Tissues  along  abscess 
bluish-gray,  sloughing  and  offensive.  Pus  thin,  watery,  containing 
masses  of  decomposing  areolar  tissue  ;  few  perfect  pus  cells;  powcriitlly 
ixloniiia. 

The  femoral  and  popliteal  rein  was  bathed  in  this  ichorous  fluM 
a  space  of  ten  inches.  Upon  opening  the  vein  carefully,  the  following 
appearances  were  observed  :  from  Pom  part's  ligament  to  popliteal  space 
tin  i  I'in  wot  filled  with  n,  firm  thrombus, adhering  especially  at  its  upper 
part  firmly  to  the  lining.  A  soft  venous  coagulum  extended  up  to  cava. 
The  upper  portion  of  this  thrombus  consisted  of  a  coagulum  \ 
character,  beginning  to  soften  in  the  centre ;  approaching  the  popliteal 
space  it  became  paler,  and  finally  of  the  color  nnd  consistence  of  cream 
or  laudable  pus.  Thi-.  I  isl  portion  examined  under  the  microscope,  was 
seen  to  consist  of  granular  matter,  such  as  is  described  in  Vircbow's 
■  Cellular  Pathology."  Although  the  thrombus  adhered  firmly  to  the 
lining  membrane  of  the  upper  part  of  the  vein,  there  was  seen  to  be  no 
lesion  of  the  vessels,  but  the  epithelial  layer  was  as  smooth  as  in  health. 

Inguinal,  lumbar,  and  mesenteric  glands  much  enlarged,  and  contained 
a  central  soft  yellowish  spot 

Spleen.  —  Kight  and  a  half  inches  by  four  and  a  half  inches.  Mai- 
pighian  bodies  remarkable  for  their  number  and  size ;  trabecular  firm, 
and  splenic  pulp  less  in  quantity  than  normal. 

I  i  ft  lung  adherent  by  firm  old  adhesions  to  diaphragm.  Vnrious 
small  depots  of  pus  arc  found  at  various  points,  especially  in  inferior 
lobe  of  right  lung.  A  careful  search  for  emboli  a  was  made,  but  noth- 
ing answering  to  these  was  found,  except  coagula  in  the  small  veins  of 
inferior  lobe. 

Other  organs  presented  nothing  abnormal. 

Rrmarks,  —  This  case  answers  to  Virchow's  doctrine*  of  thr 
bosi9.     It  might  be  considered  a  case  >i  *m 
pyemia."     It  is  possible   that  the  depots  in 
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may  have  been  formed  by  embolia,  but  of  this  there  is  no  proof. 
Indeed,  the  autopsy  prove*  just  the  contrary  if  it  proves  anything. 
The  alterations  in  tii<-  lymphatic  system  were  very  pronounced. 

Cask  IV.— Private  Henry  Knobel.  149th  N.  Y.  Vols.,  aged  27. 
Height  five  feet  eight  inches;  dark  complexion.  Face  and  upper  ex- 
tremities bronzed.  Wounded  November  27,  1863.  Died  January  14, 
1864. 

Amputation  of  leg.  Gangrene,  following  flesh  wound  of  thigh. 
Cause:  narrowing  of  femoral  artery  after  injury  to  its  external  coat  by 
the  ball. 

Autopsy.  —  Rones  protruding.  Femoral  vein  contains  a  thrombus 
closely  attached  to  vessel  under  Fnupart's  ligaments.  Lymphatics  of 
groin  enlarged.  Depot  of  pus  in  superior  lobe  of  left  lung.  Some 
ulcers  in  small  intestine.     Other  organs  healthy. 

Cask  V. —  Private  W.  Landcruft,  10th  Missouri  Vols-  Wounded 
November  25,  died  January  10.  Aged  24;  five  feet  seven  and  a  half 
inches  high;  brown  hair  and  eyes;  f.iee  bronzed.  A  gunshot  wound 
of  left  shoulder;  wound  closed.  Another  six  inches  above  external 
malleolus,  left  side,  exit  opposite;  ball  passed  through  other  limb. 
Femoral  and  popliteal  veins  contain  a  large  thrombus  of  a  pale-pink 
color,  and  puriform  in  character;  extends  to  Poupart's  ligament  In- 
guinal glands  enlarged  ;  bluish  and  brownish  exteriorly,  and  containing 
:i  C0ntn]  yellowish  spot 

Lung*.  —  Abscess  three  inches  by  one  inch  in  inferior  lobe  of  left 
lung.  Extensive  recent  adhesions  of  pulmonary  and  costal  pleura  on 
both  sides.  Twenty  ox.  fluid  in  cavity.  Large  fibrinous  clots  in  all  the 
cavities  of  the  heart  Collections  of  pus  were  found  also  between  base 
nf  right  lung  and  diaphragm,  and  between  middle  and  superior  hi  he 
of  same  lung.     Also,  between  inferior  lobe  of  loft  and  diaphragm. 

A  large  abscess  was  found  in  the  limb,  extending  from  head  of  tibia, 
six  inches  downward.  The  popliteal  vein  was.  encroached  upon  by  this 
collection,  but  was  not  eroded. 

Cask  VI.—  Private  William  Hnbbx.  22d  Indiana  Vols.,  six  feet  high  : 
dark  hair  aud  eyes.     Wounded  November  25 ;  died  January  25. 

Autopsy —  A  sloughing  wound  in  the  right  iliac  region,  five  and  a 
half  inches  in  long  diameter,  nearly  circular.  A  brownish  discoloration 
of  integument  especially  of  the  shoulders,  thorax,  and  face.  Left  in- 
ferior extremity  much  larger  than  the  right.  The  inguinal  glands  are 
enlarged,  and  the  tissues  about  them  infiltrated  with  serum.  Kxtemally 
the  glands  are  of  a  reddish-pink;  internally  contain  a  central  whitish 
spot.  From  Poupart's  ligament  to  middle  third  of  thigh,  the  femoral 
vein  contains  a  thrombus  more  or  less  attached  to  the  wall  of  the  vein, 
but  which  may  be  detached  without  impairing  the  integrity  of  the  lining 
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membrane.  The  central  portions  of  this  clot  are  yellow,  granular,  and 
puriform.  The  same  thrombus  extends  through  the  whole  length  of 
iliac  rein.  The  heart  cavities  contain  voluminous  librine  clots.  A  de- 
gree of  fatty  degeneration  of  the  heart 

Lungt.  —  In  superior  lobe  of  left  a  dark  brown  patch,  containing  a 
small  abscess-  Vein  leading  to  this  patch  contains  a  firm  clot  (em- 
bolus ?).  Iti  inferior  lobe,  several  deposits  of  same  character.  Much 
larger  depots  arc  found  in  inferior  lobe  of  right  lung. 

Liver.  —  Generally  of  a  fawn  color,  breaking  up  readily,  and  percepti- 
bly fatty. 

Brain. — Wet 

An  exploration  of  femoral  vein  of  left  side  disclosed  a  large  thrombus 
of  a  reddish-gray  color,  not  however  90  puriform  as  that  in  the  right 

Remark*.  —  The  two  last  cases  (Larulcraft  and  Hobbs)  illus- 
trate Virchow's  doctrines.  The  formation  of  u  thrombin  1*.  dot) 
to  local  morbid  processes ;  the  secondary  abscesses  to  the  mechani- 
cal or  chemical  irritation,  or  both,  of  embolia  detached  from  vein 
clot. 

Case  VII. — Private  Andrew  J.  Daniels,  25th  Illinois  Vols.  Gun- 
shot wound  of  elbow.  Amputation,  secondary.  Received  November 
25,  1868;  deceased,  January  26.  1884 

Autopsy.  —  Light  complexion,  brown  hair ;  height  5  feet  3  inches. 
Axillary  and  subclavian  veins  filled  with  n  thrombus  softening  in  the 
centre.  Flaps  not  united  ;  lined  with  a  dark  gray,  pultaceous  slough. 
Axillary  glands  enlarged,  softened,  and  yellowish.  Left  side  of  thorax 
contained  4  oz.  bloody  serum. 

Lungs.  —  Base  of  right  lung  fully  adherent  to  diaphragm,  and  de- 
tached with  difficulty  ;  inferior  lobe  contains  several  small  depots  of 
pus.     Same  appearance  in  left 

Liver  large,  soft,  and  fatty. 

Case  VIII.  — Private  W.  J.  Owens,  41st  Alabama.  Wounded  25th 
November.  Died  January  H9.  Aged  46 ;  6  feet  9  inches  in  height 
Gunshot  wound  of  dorsum  of  left  foot  1st  metatarsal  bone  involved. 

No  thrombus  in  veins  of  this  extremity.  Inguinal  glands  large,  soft, 
especially  internally,  breaking  up  readily  under  the  finger  into  a  difflu- 
ent mass. 

Some  ulcers  in  small  intestine  Spleen  very  large  and  soft,  breaking 
up  so  readily  as  not  to  be  removed  from  abdomen  without  injury. 

Other  organs  healthy,  except  larynx  and  epiglottis.  Base  of  tongue 
much  swollen  ;  the  circum vallate  papilbs  large  and  injected;  epiglottis 
swollen  and  erect  and  in  its  interior  extending  into  base  of  tongue  was 
an  abscess  containing  laudable  pus.  Vocal  chords  thickened ;  exuda- 
tion into  connective  tissue ;  and  various  depots  of  pus  along  the  plane 
of  the  ibyro-hyoid  membrane. 
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Remark*.  —  This  case  was  one  of  secondary  abscess  from  blood- 
poisoning  which  occurred  through   the    lymphatic   »ys-  Tbn>u»h 
tem.  •: ■ 

Dr.  Bartholow's  valuable  contribution  containing  the  results 
obtained  by  post-mortem  examination  in  eight  cases  of  pyamna,  to- 
gether with  his  remarks  upon  the  same,  has  thus  been  given  entire, 
tliat  is  without  abbreviation  or  essential  alteration. 

On  a  superficial  examination  of  the  subject  it  might  be  supposed 
that  the  efficient  causo  of  pyomiia  consists  of  a  low  grade  of  lym- 
phatic inflammation,  but  this  would  be  a  mistaken  view  of  the 
matter ;  for,  while  it  it  unquestionably  true  that  in  caseB  of 
traumatic  pyaemia  the  lymphatic  vessels  and  lymphatic  glands  con- 
nected with  the  injured  or  suppurating  part  are  very  frequently 
fun nd  to  be  inflamed,  it  is  also  true  that  these  vessels  and  glands 
are  sometimes  found  to  be  not  inflamed  in  undoubted  cases  of 
py  omnia.  This  circumstance  shows  conclusively  that  the  occur- 
rence of  lymphatic  inflammation  is  not  essential  to  the  production 
of  pyiemia,  and  that  the  efficient  cause  of  this  disease  must  be 
sought  for  in  other  pathological  conditions.  But  the  lymphatic 
inflammation  when  present  constitutes  an  important  complication 
of  pyaemia,  more  especially  of  its  chronic  forms,  and  probably 
assists  not  a  little  in  inducing  the  leucocytosit  of  a  marked  charac- 
ter which  usually  attends  those  cases. 

Summary.  —  The  anatomical  lesions  which  are  met  with  in  fatal 
cases  of  pyaemia  may  be  briefly  described  as  follows :  1st,  Anrt0Bto| 
Extravasations  of  blood  in  the  nature  of  ecchymoses  k*tt 
which  uccur  principally  in  or  beneath  the  mucous  membranes. 
2d,  The  obstruction  and  even  the  occlusion  of  the  veins  running 
fan  fhi?  I'ui-un  of  infection  (thl  pUflM  Of  lotft]  Wpparatinii),  with 
coagulated  blood  (thrombus),  a  circumstance  which  was  formerly 
supposed  to  be  due  to  inflammation  of  the  lining  membrane  of  such 
veins  (phlebitis),  but  which  is  now  known  to  be  as  a  general  thing 
entirely  unconnected  with  the  inflammatory  process  in  the  coats  of 
the  affected  veins.  3d,  Inflammation  of  the  lymphatic  vessels  pro- 
ceeding from  the  focus  of  infection  denoted  by  an  increase  of  their 
size  and  by  tumefaction,  reddening,  serous  infiltration,  and  suppur- 
ation of  the  glands  connected  with  them.  4th,  Visceral  inflam- 
mations, to  which  the  lungs  are  much  more  prone  than  any  other 
organ,  fifth,  Membranous  inflammations  which  are  met  with  not 
unfrequently  in  the  instances  of  the  pleura,  pericardium,  and  peri* 
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toneura.  6th,  Rapidly  formed  collections  of  pus  in  the  serous 
cavities  and  in  the  joint*,  the  result  of  a  low  grade  of  inflammation, 
a  is i«-li  arc  (or  the  most  pari  Attended  vviili  little  or  no  pain.  7th, 
Seconder}  visceral  abceuea  which  are  generally  multiple,  the 
occasionally  single,  and  arc  formed  both  on  the  surface  and  in  the 
parenchyma  of  various  organs  such  as  the  lungs,  liver,  etc,  being 
at  the  same  time  surrounded  by  inflamed  parenchymatous  ti 
Stli,  Suddenly  formed  accumulations  of  pus  in  the  intermuscular 
and  subcutaneous  connective  tissue  in  various  parts  of  the  bodv, 
such  as  the  axilla,  iliac  fossa,  calf  of  the  leg,  etc..  the  tissues  sur- 
rounding them  Icing  in  n  boggy  and  uxluinntous  .state. 

The  secondary  visceral  abscesses  vary  in  size  from  that  of  a 
mustard-seed  to  a  cherry  or  a    plum;  and  in   occasional   instances 
»tcoiKi»i7       lliey  attain  a  much  larger  size.     As   already  stated   • 
'*"""       are  generally,  but  not  always,  multiple  ;  and  some! 
tlicir  number  is  so  lurge  that  the  affected  organ  is  studded  with 
tlicm.     When  the  surface  of  the  lungs  is  disordered  in  this  way 
these  organs  not  unfrequently  present  a  singularly  pustulated  ap- 
pearance externally,  each  pustule  being  surrounded  by  a  redd, 
areola  of  inflamed  pulmonary  tissue,  which   resembles  in  no  slight 
I'M'-  the  appearance  presented  by  the   skin  when  affected  by 
distinct  small-pox  at   the   period    of  maturation.     Secondary   ab- 
scesses are  found  in  the  lungs  more   frequently  than   in  any  other 
organ.     After  the  lungs  they  occur  next  in  the  order  of  li 
in  the  liver,  next  in  the  kidneys,  next  in  the  intermuscular  con- 
■  tissue,  and  next  in  the  joints.     But  pyajmic  abscesses  may 
occur  in  any  other  organ  or  part  of  the  body.     For  example,  I 
have  been   met  with  in  the  spleen,  in   the  brain,  in  the   prostate 
gland,  in  the  uterus,  in  the  testis,  in  the  trachea,  and  in  the  heart. 
In  the  following  case,  the  so-called  metastatic  or  pysemic  abscesses 
were  formed  in  the  larynx  and  epiglottis.    There  wero  also  second- 
ary abscesses  in  the   lungs    and   patches  of  lobular   pneumonia. 
Death  occurred  suddenly  from   spasm  of  the   glottis,  as  was   to   be 
expected   from  the  nature  of  the  disease  and  the  localit . 
purulcnt  depots  or  the  metastatic  abscesses. 

The  report  of  the  next  case  was  contributed  by  Dr.  A.  II.  Tay- 
lor, late  Assistant  Surgeon  Indiana  Volunteers. 

Cask  XVIII.     Gunshot    Wound  of  Foot:   Pyannic  Symptoms  d**4- 

oped  on  Fifty-*evcnth  Day  ;  Death  suddenly  produced  l>y  Suffocation  Et'gAt 

■rfienearaj  ;  Aulopty ;  Secondary  Abtetttfs  in  Epiglottis  and  Ixtrynx ,' 

Secondary  Abscesses  in  Lungs ;  Moody  Strum  in  Pericardium  ;  Iavct  soft. 
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tried,  and  it  hat  a  Cicatrix  M  Right  Lobe.  —  Wtn.  J.  Owens,  Private. 
-'.  Alabama  Regiment  was  admitted  into  Genera)  Field  Hos- 
pital near  Chattanoi  D.,  on  Uic  3d  dsj  trf  .lunuary,  18(11.  suffer- 
ing from  a  gunshot  wound  of  ri^ht  foot,  which  was  received  at  Charles- 
ton. Tcnn..  the  L'lth  November,  1863.  The  ball  entered  near  llie  first 
tnetatarso-phalangeal  articulation,  and  parsed  ottt  on  plantar  surface. 

When  admitted  his  general  health  was  good  and  the  wound  was  heal- 
ing kindly ;  he  continued  to  improve  up  to  die  20th  day  of  January, 
1884.  when  he  had  a  severe  chill,  followed  by  fever,  with  some  difficulty 
in  deglutition  and  respiration  ;  the  febrile  symptoms  subsided  on  a  free 
use  of  auti-prrioriii-s.  Hut  the  laryngeal  symptom*  continued  the  same 
up  to  the  24 tli,  when  he  appeared  to  get  better,  and  was  able  to  go 
about  the  ward;  on  the  afternoon  of  the  28th,  while  laying  upon  his 
bed.  he  was  suddenly  seized  with  symptoms  of  apneen.  and  before  any 
assistance  could  be  rendered,  he  died. 

Autopsy. —  ....  Epiglottis  errit  and  much  enlarged;  an  ab~ 
tees*  occupies  marly  the  whole  of  the  interior  of  the  organ.  It  is  filled 
with  creamy  pus.  Mucous  membrane  of  pharynx  of  pale-yellowish  color, 
having  patches  of  dirty-white  exudation  on  its  surface  ;  its  sub-mucous 
connective  tissue  is  infiltrated  with  a  serous  fluid  containing  masses  of 
exudation,  undergoing  degeneration.  Mucous  membrane  of  larynx  in- 
jetted ;  and  there  are  numerous  small  depots  of  pus  in  the  connective  tissue 
underneath   that  membrane. 

Great  prominence  and  thickening  of  papilla  eimimrallnttr,  and  dis- 
tension of  connective  tissue  about  the  base  of  tongue,  where  there  are 
alsu  MOM  MB  ill  BbSMtaB* 

l.uiujs.  —  Anterior  surface  of  both  lungs  pink,  mottled  with  patches 
of  blue;  crepitant;  posteriorly  red  and  purple;  bloody  serum  exudes 
plentifully  on  section  ;  small  depots  of  pus  in  inferior  lobe  of  Ivjl  lung, 
around  which  the  lung  tissue  is  consolidated. 

Heart.  —  Two  ounces  of  serum  in  sac  of  pericardium,  sac  connected 
with  diaphragm  by  old  adhesions  converted  Into  adipose  tissue  ;  heart 
flaccid,  cavities  empty,  large  masses  of  fat  along  base  of  right  ventricle; 
muscular  walls  of  pale-purple  color  externally,  deep-purple  color  in- 
ternally. 

hirer.  —  Cicatrix  on  anterior  surface  of  right  lobe,  corresponding  to 
■  cicatrix  in  integument ;  substance  of  the  organ  of  a  deep-red  color, 
soft,  and  easily  broken  up. 

Spleen.  —  Six  inches  in  length. 

This  case  appears  to  be  the  anmo  as  that  related  by  Dr.  Burtho- 
low  as  No.  VIII.,  in  his  contribution,  which  we  have  just  hud 
before  the  reader. 

We  do  not  propose  to  discuss  in  thi*  place  the  i 
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has  been  supposed  by  the  disciples  of  Virchow  to  exist  between 
Tiwimw'»  thrombosis  and  the  formation  of  pya>mic  abscesses ;  for  it 
°M<"r  lias  not  vet  been  satisfactorily  shown  that  visceral  abscesses 

to  any  considerable  extent  or  in  any  considerable  proportion  of  the 
cases  are  produced  by  thrombosis  or  by  softening  and  detachment  of 
venous  coagula.  On  analyzing  or  critic-ally  examining  the  cases 
of  pvsemia  in  which  secondary  abscesses  occurred,  that  have  been 
related  in  the  foregoing  pages,  wo  find,  1st,  that  secondary  ab- 
scesses are  sometimes  met  with  when  thrombi  cannot  be  found  in 
the  veins  connected  with  the  foens  of  infection  nor  elsewhere  ;  and, 
2d,  that  visceral  (secondary)  abscesses  arc  not  unfrequentiy  met 
with  in  cases  when  the  veins  proceeding  from  the  wounded 
are  filled  up  with  newly  coagulated  blood  (thrombus),  the  morbid 
process  being  obviously  of  an  older  date  in  the  abscpsses  than  in 
the  veins.  It  is  evident  that  in  the  first  class  of  cases  the  vis- 
ceral ahsresses  could  not  have  been  occasioned  by  thrombosis  be- 
cause it  was  not  present,  and  in  the  second  class  of  cases  these 
abscesses  could  not  have  been  produced  by  thrombosis,  because 
the  abscesses  existed  before  the  thrombi  were  formed.1 


Treatment.  —  The  treatment  of  pyaemia  is  of  the  most  unsatisfac- 
tory character.  Let  the  surgeon  do  whatever  he  can,  still  nearly 
all  (il6  per  cent.)  of  his  patients  affected  with  that  diseasr 
Nevertheless,  MOQfl  do  recover,  and  we  have  elsewhere  narrated 
four  successful  cases,  but  they  must  be  looked  upon  as  happy  ex- 
ceptions to  a  usually  fatal  termination.  The  only  plan  of  treat- 
ment which  appears  to  hold  out  any  reasonable  prospect  of  sui 
is  the  stimulating  and  tonic,  or  supporting  one.  There  is  one 
80iPh.(.of  remedy  which  I  have  often  found  decidedly  beneficial, 
ouiDiot.  namely,  the  sulphate  of  quinine.  It  does  most  good 
when  administered  in  large  doses,  for  example,  ten  grains  four 
times  a  day.  The  preparations  of  iron,  more  especially  the  tinc- 
ture of  the  si'sijuiehloride,  have  also  been  found  useful.  For  scor- 
butic cases  the  tartrate  of  iron  and  potassa  will  be  preferable.  Nu- 
trients in  the  shape  of  milk,  eggs,  and  beef-tea  arc  demanded 
together  with  alcoholic  stimulants  in  such  quantity  and  such  fans 
as  may  be  required  to  sustain  the  failing  energies  of  the  organism. 

1  I  MB  onriuced  from  my  own  experience  tba*  lb*  relation  between  tbroenboaie  ami  pvav 
noa  it  uot  am  of  nectMity,  bat  on  Uie  contrary  l»  quite  eei-idental     lit.   Il«.  i 
«en  a  number  of  fatal  iiuUacea  of  pyemia  with  ie««odarr  abiteeeia,  In   aliicb  tarwu 
beet*  wa»  nvt  pretest.     2d.  Became  I  have  eftea  examined  fatal  t**ce  i4  pyemia  ia 
wtiicb  I  In  tbruinboela  *a»  very  recent,  and  bad  t-bvioeely  occarrrd  eubeeejueiH  U>  die  for- 
■nation  of  the  eecondary  abeceeeee;  and,  3d,  Uecaaie  1  bare  at  vera!  fiance  met  yr'tCk  Uetecabe 
•if  ananamled  »Ua  pyataala. 
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I  have  seen  the  tincture  of  the  sesquk-hlorklc  of  iron  administered 
with  benefit  in  doses  of  twenty  drops  every  four  hours.  The  ex- 
hibition of  anodynes  is  often  required  for  the  alleviation  of  p 
and  to  quiet  restlessness.  The  pysamic  diarrhoea,  especially  wbvtl 
it  ooeura  in  chronic  cases,  is  often  relieved  in  a  singular  manner  by 
the  administration  of  the  snbnitrate  of  bismuth,  in  doMI  of  Ml  DT 
fifteen  grains,  three  or  four  times  a  day.  The  nausea  and  vomiting 
which  frequently  prove  to  be  very  troublesome  symptoms  in  cases 
of  pyaemia  may  sometimes  be  allayed  by  the  application  of 
sinapisms  to  the  epigastrium,  and  by  the  administration  of  l 
oxalat.  in  doses  of  grs.  ij.  to  v.,  even,-  four  hours,  in  powder,  when 
everything  else  has  failed. 

Sulphurous  acid  has  been  administered  on  theoretical  ground* 
and  with  a  view  to  obtain  its  antizymotic  effects,  hut  so  far  as  I 
know  it  has  never  done  any  good  in  cases  of  pya-mia.  I  lie  sul- 
phite of  soda,  also  has  been  used  in  these  cases  for  the  same 
reasons.  In  Professor  Enos'  case  (No.  XIV.),  this  remedy  was 
administered  in  doses  of  fifteen  grains,  three  times  a  day  in  solu- 
tion, but  without  benefit.  Indeed,  I  am  not  aware  that  it  has  ever 
proved  at  all  useful  to  pyemic  patient*.  These  remedies  are  HUB* 
tioned  here  because  their  employment  has  been  strongly  urged  Ofl 
theoretical  grounds. 

The  report  of  the  next  two  cases  was  contributed  by  Dr. 
Charles  A.  Leak,  late  Acting  Assistant  Surgeon  U.  8.  Army. 
In  these  cases  also  the  sulphite  of  soda  was  given,  but  without 
effect  on  the  disease. 

Cask  XIX.     Secondary  Amputation  of  Ia<j  for  Gunshot   Wound  of 
Ankle-joint  m'lh  Fracture;    Pyemia;    Death;  no    Autopsy. 
Engclman.  Adjutant  4th  Pennsylvania  Cav,  aged  Vt.  wounded  at  I 
widow   Court   House   March   30th,    lHto.  by  conoidal    ball.     Admitted 
April  4th,  1865,  to  Armory  Square  Hospital. 

Diagnosis.  —  Gnashot  wound  of  le/l  ankle-joint.  Rail  paaaad  ftiroiitfli 
the  joint,  fracturing  the  tibia  at  its  lower  third. 

When  admitted    bad  extensive   suppuration ;    la/ga  absfaasM    bad 
formed  in  foot  and  leg.  which  extruded  nearly  to  Vn*+-\<An\.     If*! 
siderable  febrile  aaoveaaest,  aw  app  stria.  Irregular  **4  Jb»i 
with  an  occaaioaal  coutrattioai  at  the  toacchwMor  rnmeum,  raaawiMlNg 

Gave  stiinubnsta  satw  beettea  every  hOwP, 

AprilH.-htf      t    i  lil.atl*wlfcl>w«rfgM»,f>r»afr»wW«ir»»» 
tion."  by  Dr.  Baas;  too*  -the*  ,  utmmrp  tr*m*A  *Mh  MM  »h4  hM  I 
Gare  »  soenai— t—  hmlj  ti  w*m  m*r »*   fc  if  J*  flftM 
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On  examination  the  bones  of  the  ankle  were  found  badly  fractured, 
and  extensive  abscesses  had  formed  between  the  muscles  of  the  foot. 

Treatment,  stimulants,  becf-tea,  anodynes.  Mad  several  chills  each 
day  with  febrile  movements  following,  due,  apparently,  to  the  introduc- 
t i*iii  <jI  t In-  pv.t  ohm-  jM.isiii,  into  his  system. 

Gam  quinine,  sulphite  nf  smht,  sUloalantai  and  beef-extract 

Mny  6. —  Pus  has  collected  in  the  knee-joint  I  made  first  a  valvular 

opening,  but  subsequently  an  incision  about  one  inch   in  length  at  the 

OlOSt  depending  portion.     Twelve  ounces  were  discharged.   The  wound 

was  kept  open  by  the  insertion  of  oakum.     Gave  patient  one  bottle  of 

mpagiu   e-.ieh  day. 

May  \'J. —  Ho  died  of  pyemia.  No  autopsy.  His  body  was  em- 
balmed and  Kent  homo  for  interment 


Cask  XX.  ftswifll  Fracture  of  Humtru*  (right)  at  Upper  Third ; 
J'ytrmia  fuptrvened  on  HomtUtA  Day  t  Secondary  Hemorrhage  Thirteen 
Dugs  afterward!  ;  Controlled  it  with  Mr  y /it  its;  Death;  no  Autopsy. — 
Charles  K.  l'ratt  Captain,  Co.  II.  10th  N.  Y.  Cavalry,  aged 
w, ,iiii.I,  (I  at  Dinwiddic  Court  House,  March  8 1st,  1865,  byconoidal  ball 
Admitted,  April  16th,  1865,  to  Armory  Square  Hospital.  Ward  F. 

Diagnosis. —  Gunshot  wound  of  right  arm.  Hull  entered  opposite  to 
the  deltoid  ridge,  fractured  the  upper  third  of  humerus,  and  made  its 
exit  at  outer  border  of  axillary  space. 

WfctB  he  was  admitted  was  very  anemic;  considerable  oedema  near 
■boulder  which  extended  to  the  elbow  :  pulse  feeble  ;  wound  suppurates 
to  a  slight  extent. 

Mis  arm  was  put  up  in  splints  and  bandaged,  after  each  orifice  of 
the  wound  had  been  enlarged. 

April  20.  —  Pyemic  symptoms  commenced ;  had  several  chills  during 
the  day,  each  of  which  was  followed  by  considerable  febrile  movement ; 
yellowness  of  the  conjunctiva  perceptible. 

Treatment,  sulphite  of  soda,  brandy,  champagne,  beef  extract,  and 
anodynes. 

May  3.  —  Hemorrhage  took  place  from  the  wounds,  which  coin 
ufier   |  dough  came  away.     Lost  about  8  os-  of  blood.     Hemorrhage 
ur  n-vteil  by  styptics  (liq.  ferri  persulph.  fort)   Died  —  immediate  caua 
uia. 

His  body  was  taken  to  Elmira  by  his  brother,  who  had  attended 
him  ;  was  embalmed  with  chloride  of  zinc.     No  autopsy. 

Comment*.  —  The  last  two  cases  obviously  belong  to  the  same 
category  as  the  vast  majority  of  the  cases  of  py.-rniia  which  are 
met  with  in  surgical  practice,  namely,  upon  v  hone 

suppuration  more   or  less  extensive  and  unhealthy,    or  fool 
perrenes,  in  this  purulent  matter  the  )< 
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from  this  purulent  matter  or  primary  focus  of  infection  the  pysemic 
poison  isalworln-il  iiml  diffused  through  the  whole  system,  sum  I  thus, 
sooner  or  later,  the  symptoms  of  pya?mia  are  developed,  and  the 
structural  lesion*  characteristic  of  the  disease  are  produced.  It  is 
also  probable  that  in  both  of  these  casus  suppurative  ostco-myelitis 
was  present,  and  that  the  suppurating  marrow  in  reality  consti- 
tuted the  primary  focus  or  source  of  the  purulent  infection.  That 
suppurative  osteo- myelitis  of  the  stump-bone,  the  tibia,  occurred  in 
Omb  XIX.,  there  is  scarcely  room  for  any  doubt,  since  DOBMCtttiTO 
pyarthrosis  of  the  knee  occurred  in  a  manner  quite  characteristic 
of  such  inflammation  of  the  medullary  tissue,  as  we  have  nlrendv 
shown  in  the  Chapter  on  Osteo-myelitis.  And  I  do  not  MFQBhM 
any  good  reason  fur  doubting  that  in  Case  XX.  (the  last)  the  gun- 
shot factum  of  the  humerus  was  followed  by  suppurative  medullitis 
of  that  bone,  which  afterwards  gave  rise  to  the  pyapmic  into.\ir;t- 
tion  or  purulent  infection.  It  is  also  probable  that  in  both  of  these 
cases  the  osteo-myelitis  was  of  a  diffuse  character. 

As  already  stated,  the  sulphite,  of  noda  was  given  without  result 
in  both  of  these  cases. 

Again,  with  regard  to  the  treatment  of  pytetnia  the  administra- 
tion of  aconite  lias  been  recommended  by  some  French  physicians. 
I  also  have  prescribed  this  remedy  a  considerable  number  of  times 
in  this  disease,  but  without  deriving  an\  benefit  whatever  from  it, 
at  least  so  far  as  I  could  see. 


Will  removal  of  the  focus  of  infection,  or  the  suppurating  part, 
in  cases  of  traumatic  pyaemia,  by  amputation  or  any  other  opera- 
tive procedure,  save  the  patient  after  pyre.mia  has  occurred  ?  To 
this  question  a  negative  reply  must  generally  be  made.1  However, 
after  pyatmoid  symptoms  have  made  their  appearance  exarticula- 
tion  of  the  diseased  member  has  sometimes  proved  successful,  as 
happened  in  Case  XX.  of  Section  Second,  and  in  another  case  re- 
lated to  me  by  Dr.  David  P.  Smith  ;  and  Prof.  Foyrer,  of  Calcutta, 
has  reamputated  the  thigh,  at  the  hip-joint,  in  two  cases  of  dif- 
fuse osteo- myelitis  of  the  stump-bone,  after  pyemic  symptoms 
had  distinctly  appeared,  and  succeeded  in   saving  one  of  them.3 

Can  the  occurrence  of  pyaemia  be  anticipated  and  prevented,  or, 
in  other  words,  is  pyaimia  a  preventable  disease  '!     To  this  question 

•  St*  Section  Second,  p.  441. 

»  See  Mv&cal  Timt*  aW  Cautte,  LondoD,  November  9,  1867,  pp.  183,  481. 
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we  reply  that  doubtless  it  is  lo  considerable  extent  a  preventable 
dlwBM  :  as  lias,  been  conclusively  shown  by  tbe  great  abatements  in 
tbe  ravages  of  pyaemia  and  kindred  disorders  which,  time  and  again 
of  lute  years,  have  been  effected  by  improvements  in  I  I  mic- 

tion, ventilation,  and  administration  of  hospitals,  and  by  improve- 
ments in  the  medication,  alimentation,  and  hygienic  treatment 
generally,  of  their  inmates.  In  a  practical  point  of  view  tins 
i|iiisii<.ui  of  preventability  is  the  most  important  topic  connected 
with  pyiemia.  This  disease  is  so  uniformly  fatal  that  our  only 
hope  of  staying  its  ravages,  in  the  present  Mute  of  our  knowledge, 
rests  upon  preventing  its  occurrence.  Let  us  now  inquire  what 
we  should  <li»,  so  far  as  individual  cases  are  concerned,  to  accom- 
plish this  purpose.  We  should  try  firtU  to  prevent  the  dev 
nu-nt  of  pya'mia  de  novo,  and  second,  to  prevent  tlu  spread  of  the 
disease  to  fresh  -ubjeeta  after  it  has  appeared,  by  obviating  its  vari- 
ous causes.  Thus,  if  the  subjects  of  wounds,  or  surgical  operations, 
or  abscesses  are  enfeebled  by  overwork,  and  insufficient  food,  as 
soldiers  in  the  midst  of  active  operations  in  the  field  are  apt  to 
become,  they  should  be  promptly  sustained  by  the  administration  of 
suitable  nutrients,  tonics,  and  stimulants.  If  they  are  dehilitated  by 
scurvy,  by  malarial  intoxication,  or  by  any  form  of  chronic  disease, 
and  thus  predisposed  to  be  attacked  with  pytcmia,  they  si, 
prom  ply  receive  treatment  calculated  to  remedy  the  preexisting 
morbid  state.  Furthermore,  their  wounds,  ulcers,  and  abscesses 
should  l>e  kept  empty  of  pus  and  thoroughly  clean.  A  solution  of 
phenol  (carbolic  or  phenic  acid),  or  of  coal-tar  creosote,  in  water, 
having  a  strength  not  greater  than  1  part  to  100,  nor  leas  than  1 
part  to  200,  should  be  kept  constantly  applied  to  the  Nippon 
surface  for  the  purpose  of  arresting  any  tendency  which  the  pus 
may  have  to  take  on,  or  undergo,  such  a  putrefactive  change  u 
develops  the  pya-tnie  poison.  Lastly,  the  candidates  for  surgical 
operations,  if  debilitated  or  broken  down,  should  be  suitably  pre- 
pared for  undergoing  the  operation  by  restoring  them  to  a  sound 
OE  healthy  state,  •  the  nature  of  their  disorder  permits  the 

necessary  delay,  before  they  are  subjected  to  the  operation.  Thus 
much  concerning  the  attention  which  we  should  give  to  the  per- 
sonal condition  of  patients  who  arc  exposed  to  pya-mia. 

The  patient's  surroundings  or  external  relations  should  also  bo 
carefully  attended  to.  His  chamber  or  ward  in  hospital  should  be 
light,  clean,  spacious,  and  perfectly  ventilated.  The  air  should  be 
pure  and  free  from  odors  of  every  kind.     The  pi  I  ould  not 

be  exposed  to  the  effluvia  arising  from  filth  of  any  sort.     The  over- 
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crowding  of  patients  shonld  1»  carefully  avoided.  The  subjects  of 
wounds,  especially  of  those  involving  bone,  should  not  be  placed  in 
hospitals  already  infected  with  the  pyiemic  poison.  They  should 
be  placed  in  clean  hospital  tents,  unless  there  is  suitable  accommo- 
dation for  them  in  quarters  which  are  uncontaminated  and  thus 
free  from  pyaemia  peril.  This  is  a  matter  which  is  too  often  over- 
looked, but  at  the  same  time  is  one  of  very  great  practical  impor- 
tance. Patients  about  to  undergo  surgical  operations  should  not 
be  taken  to  hospitals  infected  with  pyaemia  for  the  purpose  of  hav- 
ing them  performed,  because  to  treat  them  in  such  hospitals  is  tan- 
tamount to  consigning  most  of  them  to  inevitable  death,  when 
otherwise  they  might  be  saved.  The  importance  of  this  point 
cannot  well  be  exaggerated.  When  pyremia  breaks  out  in  a  hos- 
pital previously  free  from  infection,  the  patients  seized  with  this 
disease  should  immediately  be  isolated  from  the  others,  and  the 
infected  ward  should  have  its  floor,  walls,  and  ceiling  washed  with 
a  solution  of  phenol  or  coal-tar  creosote.  The  ward  should  then 
be  shut  up  for  some  time,  or,  if  patients  are  allowed  to  occupy 
it,  they  should  all  bo  non-traumatic  cases.  By  attending  to  these 
plain  rules  much  may  be  done  to  prevent  the  development  and 
arrest  the  spread  of  pysemia. 

Conchmona  concerning  Pyxmia.  —  From  mnch  clinical  experi- 
ence and  from  an  attentive  study  of  the  subject  I  have  been 
led  to  adopt  the  following  conclusions  concerning  this  disease  :  — 

1st.  Py&mia  is  always  connected  with  some  local  suppuration  or 
its  equivalent,  that  is,  with  some  primary  purulent  depot,  as  the 
source  of  infection. 

2d.  These  primary  depots  may  be  either  traumatic  or  non-trau- 
matic in  re»|>ect  to  origin,  but  traumatic  cases  occur  much  mora 
frequently  than  non-traumatic  ones. 

3d.  Traumatic  pya>mia  in  a  very  large  majority  of  instances  is 
connected  with  some  lesion  of  bone. 

4th.  Purulent  osteo-tnye litis  occasions  pyamria  much  more  fre- 
quently than  any  other  form  of  local  suppuration,  and  it  does  so 
mainly  because  the  pyjcinic  poison  is  absorbed  from  marrow  ab- 
scesses much  more  readily  than  from  any  other  class  of  abscesses. 

5th.  Pyasmia  sometimes  results  from  suppurative  wounds  of  the 
blond-vessels,  and  in  rare  instances  from  suppurative  lesions  of  the 
connective  tissue. 

6th.  Py»mia  generally  occurs  between  the  fourth  and  twenty- 
third  days  after  injury  or  operation,  and  thus  corresponds  exactly 
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with  the  period  of  secondary  hemorrhage.  It  is  mot  with  hut 
M'li mi,  comparatively  speaking,  after  the  latter  date. 

7ili.  Pyaniia  is  either  acute  or  chronic  in  its  course  and  dura- 
tion. It  may  destroy  life  in  two  or  three  days  or  not  till  the 
lapse  of  several  weeks. 

8th.  Thrombosis  is  not  essential  to  the  production  of  pyaemia, 
or  of  the  secondary  abscesses  of  the  lungs,  liver,  spleen,  etc..  or  of 
the  secondary  serous  inflammations,  which  characterize  this  dis- 
ease. 

9th.  Inflammation  of  the  lymphatic  vessels  and  glands  consti- 
tuti-  ;i  very  frequent  and  important  complication  of  pyamiia,  but 
its  presence  is  not  necessary  or  essential  to  the  production  of  the 

:liM';i3e. 

10th.  Pyaemia  is  a  zymotic  disease  of  septic  character,  and  is 
closely  allied  to  erysipelas  and  hospital  gangrene. 

11th.  The  predisposing  causes  of  pyajmia  arc  debility  resulting 
from  want  and  exposure,  from  scurvy,  from  malarial  intoxication, 
and  from  chronic  diseases  in  general. 

12th.  The  exciting  causes  of  pyremia  are  bad  hygienic  condi- 
tions, such  as  "  hospital  air"  and  "overcrowding/1  effluvia  from 
tilth,  neglected  wounds,  and  putrescent  suppurai 

18th.  The  efficient  cause  of  pya?mia  is  a  subtle  poison,  or 
contagitim,  of  septic  origin,  which  enters  the  circulation  by  absorp- 
tion, and  thus  becomes  disseminated  through  the  whole  organism. 

14th.  This  poison,  when  diffused  through  the  system  by  the 
circulating  blood,  exhibits  a  strong  affinity  or  preference  for  certain 
organs  and  tissues  in  which  it  kindles  inflammatory  irritation,  and 
thus  produces  the  so-called  metastatic  or  secondary  abscesses,  and 
the  so-called  pyaanic  or  secondary  serous  inflammations.  Thus 
tho  pyromic  poison,  in  the  affinity  which  it  manifests  for  certain 
organs  and  tissues  in  preference  to  others,  is  analogous  in  its  opera- 
tion to  the  poison  of  small-pox,  typhoid  fever,  glanders,  plague, 
and  infectious  disease  in  general. 

15th.  Although  pyaemia  is  a  disease  of  septic  origin,  it  is  quite 
distinct  from  septsemia  properly  so  called,  such,  for  example,  as  the 
septremia  of  traumatic  gangrene,  hospital  gangrene,  senile  gan- 
grene, etc. 

16th.  The  prognosis  in  cases  of  pyaemia  is  always  very  bad. 
Almost  all  who  are  attacked  with  this  disease,  perish.  But  few  re- 
cover. 

17th.  Pyajmia  requires  a  supporting  plan  of  treatment.  Quinine 
in  doses  of  ten  grains  three  or  four  times  a  day,  and  preparations 
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of  iron  with  alcoholic  stimulants,  p.  r.  □.,  and  nutrients,  have 
proved  beneficial.  The  oxalate  of  cerium  has  sometimes  relieved 
the  'pyemic  vomiting,  and  bismuth  the  pyaemic  diarrhoea,  in  a  won- 
derful manner,  in  chronic  cases. 

18th.  But  the  prevention  of  pyaemia  is  a  matter  of  the  most  im- 
portance in  a  practical  point  of  view.     This  should  be  attempted 
by  obviating  the  predisposing  causes,  by  neutralizing  the  exciting 
'causes,  and  by  placing  the  patient  beyond  the  range  of  the  pye- 
mic contagium  itself. 

Thus  we  see  that  the  subject  of  pyasmia  demands  the  earnest 
attention  of  all  surgeons,  but  more  especially  of  those  engaged  in 
hospital  practice. 
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for  lacerated  wound  ct  popliteal  ar- 

Anuxtnir's ca«e   of  lacerated  wound  of 

tery,  case  of,  36. 

internal  carotid  artery,  86,  38. 

for  parenchymatous  b rroorrbagc,  when 
demanded.  247.  260. 

on  oaleo-myelilie,  271.  438,  4S9. 

alman  in  the  coals  of  vein*,  613,  614. 

for  secondary  hemorrhage   follow  lug 
guushot  wound  of  elbow,  successful 

of  bone  a*  a  re*ult  of  e«teo-ni  vcl  itis, 

301.  311.  313.  339.  340.  359.  403. 

case  of,  190,  191. 

of  bone  as  n  reaull  of  ostitis,  409,  4T0. 

immediate  should   be   resorted  lo  in 

of  brain,  following  ligature  of  Common 
carotid  artery,  203T 

certain  cases  of  gunshot  wounds  of 

art ••Tie«,  79.  80. 

of  joints,  in  consequence  of  ewteo-mv- 

immediate     demanded    by    gun*  lint 

elilii,  393-395.     See  J'yirtkrotii.  ' 

wound"  involving  both  artery  and 

of  marrow   1  suppurative  osteo-mveli- 
tie),  308,  320. 373-379. 

vi  in  in  the  thigh  or  ham.  143,  144. 

in  pvirmia    669. 

of  Hi*  mil  |iaft«  >►  a  consequence  of 

in  ilir  continuity  not  advised  for  oatco- 

osteo-rnvcliti*,  402,  403. 

iiivclili«.43l ;'  Vallclle'a  experience. 

periosteal,    454,  4*5.     So*    P*rio*ltnl 

431;  New  York  Hospital  case,  431, 

nlm-tt*. 

433:    exarticulalion    should    have 

Abscesses  secondary,  where  found.  283,  984. 

been  practiced,  41-14:  reiulta  of  am- 

their  connection    with    osteo-mylitiii 

putation  in  the  coritinuiiv  for  osteo- 

and  pyiemia.  384. 

nu-cliti.  generally  very  bad,  431. 

Absorbing  power  of  marrow  very  great,  408. 

in  the  treatment,  of  oateo-invel  ilia,  429; 

Absorption  of  put.     See  1'w,  utbtmtinm  of. 
Aconite  as  a  remedy  in  pyemia,  549. 

Stanley's  cases,  429,  430;  Goucli'e 

case,  420. 

Acupressure  as  a  hitmo-latic  agent,  ltd 

of  arm  for  gunshot  wound,  severing 

Acupuncturcnf  heart  in  ca«e*  of  cholera,  163. 

brachial  artery  and  fracturing  bu- 

Adenitis in  connection   with  chronic  otteo- 

rnt  rue.  A 9,  70. 

iiivditi*.  care  of,  200. 

of  arm,  followed  by  traumatic  anr.ur 

Actios  on  traumatic  ancuriam,  97,  118. 

i- in  of  the  -lump.  133.  134. 

oo    t h <•  surgical  treatment  of  hemor- 

of leg  for  contused  wound  (gunshot) 
of  pnelvrior  lilnal  artery  and  second- 

rhage.  314. 

AlbucaiU  on  traumatic  aneurism,  97,  116, 

arv  hemorrhage,  two  cases  of,  33, 34, 

ue. 

26. 

on  the    surgical  treatment  of  hemor- 

of leg  for  traumatic  gangrene  follow- 

rhage. 314. 

ing  contusion  (gumhot).  and    Mh> 

Allen.  Dt.  II..  C  S.  Army, on  osteu-iuyelilia, 

atriciiiin  of  femoral  arierv,  cast)  of. 

373,274. 

97,38. 

cut  of  o*l po-tnycl ilia.  317.  318. 

of  leg  for  wcondary  hemorrhage  fol- 

American Journul  of  ilie  Medical  Science*, 

lowing  gunshot    wound   of  ankle- 

88.60.  93,  1S7,  184,  138,    14 1,  171, 

joint,  unMicecasful  case  of,  191,  199. 
of  thigh  for  traumatic  aneiiriani   of 

179.  180.    18-1,    Hill,    11)3,   1117,   200. 

303.  329.  333,  241.  973,  378.  377, 

pe moral  artery  resulting  from  frae- 

378,   303,  807,  311,    3!'»,  318,   336, 

tu  ■•  "f  leg.  37".  38 

340.  178,  380,  407,  408,   440,  449, 

of  thigh  for  traumatic  aneurism,  rtv 

463,  408,  480,  408,  483,  489,  490, 

soiling  from  gunshot   wound    f per- 

MS. 

forating)  of  popliteal  artery.  47,  48. 

American  Medical  Monililv,  168. 

of  thigh  for  traumatic  gangrene  fol- 

American Medical  Tin,.-.    86,  88,  308,  285, 

lowing  gunshot  wound  of  popliteal 

398.  471),  503,  003. 

arterv,  two  case*,  57, 68. 

Amputation  as  a  cause  of  o»teo-mreUli«,398, 

of  (high  for  traumatic  gangrene  pro- 

330; Pirogoll'A  uWrvall'ons.  831. 

duced  hv  giinaliot  wound  Willi  com- 

ma a  proceeding  sometimes  required  in 

plete   diviiioD  of  popliteal    artery. 

consequence    of   hemorrhage,  _  220, 
221  joitan  employed  by  the  ancients, 

case  of.  69. 

of  thigh  for  traumatic  gangrene,  pm- 
diic-eil  by  gunshot  wound,  dividing 
posterior  tibial  artery,  81,  83. 

230,  231 :    in  certain  casca  still  em- 

ployed,  221. 
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Amputation.—  Continual 

of  'Ink*1  f**  secondary  hemorrhage, 
unsuccessful  case  of,  IiW.  1H9. 

of  ihlgh  for  secondary  lMUl«M|bac*a 
Allowing  gusho)  IhuloH  ut  fibula, 

unsuccessful  rasa  of,  1«8. 

of  thigh  to  olivine  sphacelus  result- 
ing from  guns  lint  contusion  of  pop- 
liteal artery,  cite  of.  19. 

(n-amputalion)  for  hernial  aneutiim 
of  brachial  artery  occurring  in  a 
■tump,  lucrrvii'iiioue  of, aa-Mft. 

•boulil  be  performed  early  in  coee*  of 
Irnutnatie  gangrene.  2li8. 

aoinrtimca  necessary  In  (axi  of  punc- 
tured wouniii  of  arteries  accompa- 
ninl  by  fracture,  40. 

■ucccnfully  prrfnrmrtl  for  gangrene. 
following  ligature  of  femoral  artery 
on  Anel'a  plan  for  traumatic  eneu- 
riim,  1ST,  138. 

*lu'ii  iimb«  hare  been  stricken  off  by 
cannon-balls,  etc  .  31*,  40. 
Andrews,  I'rof.  K.,  ca«e  of  necrosis,  601. 

ca»c  of  foreign  body  lodged  in  bone. 
333. 
Anel'a  operation  on  femoral  artery  for  tnau- 
iii  i tic  IMlrtw,  ca>e  of.  127,  Ltt 

generally  preferable  to  that  of  Hun- 
ter's for  ri-.triining  traumatic  be-m- 
orrlinge,  2i".i.  BaU  Jr.;  when  ad- 
missible, 233,  336,  339,  330,  334, 
335.  23 ft :  two  successful  cases  re- 
lated. 224.  ass. 

©fl»n  useful  for  secondary  hemorrhage 
from  thigh- stumps.  288,  2*1. 

Dr.  Mutely  n  experience  therein,  283, 
Ansurlsin,    arterio- venous.    116-161       Sec, 
also,  j4rfrrio.rrm.sti  aneurism. 

aa  a  conrequrnce  of  gunshot  wnundi 
of  arteries,  60 ;  results  from  the  iu- 
tcrtial  hemorrhage,  60. 

ana  consequence  of  punctured  wound* 
of  artcrie«  in  eenernl,  19. 

si,  of  brachial  artery,  Dr.  ,G.  W. 
Smith's  case  of,  03-96;  description 
Of,  94 

Id  axilla,  sac  of  much  mora  liable  to 
suppurate  than  in  any  other  situ- 
ation. 114,  II, V 

traumatic,  causes  of,  OS. 

varieties  of  enumerated.  98.  09. 
cA/usetf,  its  pathology.  y$,  m. 
CMVUwucribrd,  its  pathology,  Si),  111, 
112:  two  exceptional  varieties  uim- 

tkMMd 

traumatic,  hew  formed  in  consequence 
Ml'|iiini.'tnreil  wounds  of  arteries,  100. 

traumatic,  of  axillary  artery  following 
not  ■ i,  i  m  "i.  ltd,  lsj. 

traumatic,  of  axillary  arterr  resulting 
I'miu  gBDlhot  wmiuil,  with  coinjil'  t: 

dh  I-...,,  of  thai  aitarr,  «•<  tf.  101- 
100. 

trauma'ic,  <«f  axillary  nrter.v,  instance 

traumatic  (ilirTiia*di,  of  axillary  artery 
produced  bv  gunshot  wouud,  case 
•,  300. 

nana  I    artery  from 

punctured     wound,       Datcbaiup*' 
case.  I 


Aneurism,  —  fjbntisnud. 

traumatic,  ef  femoral  artery,  produced 

by  a  punctured  (bayonet)  wound. 

rase  of,  100. 
ti.iihisli.-,  ..I '(ruior  si  artery,  treated  by 

the  old  operation,  lucvmutful  cast)  Or. 

119,  130. 
traumatic,  of  femoral  artery,  prudneed 
i  nahnt  wound,  cat*  of  treated 

successfully  br  tlie  old  operation, 

1J1.  Law,    '      ' 
Urautnatic,  ol  femoral  nrterv,  fol 

gunshot  wound,  cured 

operation,  128.  127. 
traumatic,  of  femoral  artery,  produced 

by  pistol. ball  wouud,  AiieiS  ,-pena- 

tion    performed,  consecutive    gin- 

grene  occurred,  amputation  success- 
fully pracii.  - 
traumatic,  of  internal  iliac  arterr,  pro- 

duced  by  a  bayonet  woand,  case  of, 

IT.  18. 
traumatic,  of  peroneal  arterr.  produced 

by  1st  (ration  in  a  cat*  oi 

the  leg.  3' 
traumatic,  produced  by  gunshot  wound 

(perforating},  of  popliteal  artery,  17, 

traumatic,  of  popliteal  artery,  produced 
bv  incised  wound  (sabre),  with  com- 

Saati  division  of  tbit  artery,  case  of. 
1,9.' 
traumatic,  of  posterior  tibial  •rtery, 
produced  by  simple  fi> 
ligature  of  femoral  sn. 
ter't  plan.  recovery,  129.  ISO. 
trt urn,,  1 1  c .  pn >il  need  by  gunshot  wound 
of  thigh,  involi  tag  both  (amoral  ar- 
tery and  vein.  14.1.  HI. 
traumatic,  produced  by  fracture,  37, 

38.89. 
traumatic,  cm  unhealing  fracture  MMnw* 
times  geta  well  tpontaneously,  192, 
traumatic,    of    arm  stamp    following 

amputation.  133.  134- 
tnuniatic,  develop!  '»l  otsl 

of  carotid   artery  savored  »>r  gun- 
shot, a  remarkable  caw  of.  I 
traumatic,  surgical  treatment  of,  115- 
incienl  surgeons  on  the  treat- 
ment  of,  ll.V,  118;  the  "old  opera- 
\  Melius  described, 
116:  tlir  old  OfjaratMO  altll  prefer* 
able  in  most  case-,  118;  objecfjoaa 
to  Hunter's  plan.  II":  advaattsfsti 
r,  118. 

tr*un:«lic,    old    operation    f.-r,    toiw    to 
liflicullhss  Of  prrfavraing 

it.  131.  122. 
traumatic,     operative     treatnieat     ef, 

•buuld  lx'  :  to  lb* 

peculiariliaa  of  tacti  cat- 
trauma:!'-,  suroleal  treatment  of,    re- 
turn-   (  arteiiat.  132 
Aneurltinal   murmur    aod    Ikrlll 

causes  of,  ICO,  I  in. 
Muiiftiiuet   DM    |iec»ent   ia   raata    of 

Mururssm,  rtaxws  whv,  \\t\.  111. 
tar-,  structure  of,  deecribed  ia  a  tiau- 

matic    tam,  I*?.     See,  also.   Smt, 

tmmrimmmL 
rarix.  ea-oof.  146,  1*6. 
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Annular  necrosii,  ■435.  4M. 

Arteries, —  Omtimud, 

Antyllus'   plan   of  operating  for   traumatic 

incised  woundi  of — phenomena  pro- 

incurnm. now  often  colled  trio  "old 

duced  by  partial  division. 30  ;  conse- 

operation," 116. 

quences  oi,  80. 

prelerable  to  Hunter"*  plan,  116,  117. 

llargi-l  gunshot  wounds  of,  often  quick- 

118. 128. 

ly  fatal.  12.  44. 

Apoplexy  of  llw  marrow,  370,  416. 
Annsby  s  c*M  of  ligature  or  aubclavion  ar- 

gunshot wounds  of  the  great  arterloa 

ni 'tin-  trunk  escape   notice  because 
Ihey  prove  quickly  fatal.  44. 

tery  feir  iruumitii'  HNtlriun  of  an 

JTiii-iiurnj),   rOOOl  WT.  183,  134. 

glin-ltol    svouniU  nl,  i-oni J>lii-xt#cl    with 

Army  M«ilicar  Museum,  specimen  of  punc- 

similar wound*  oi  i                    ndlng 

tured    wound  uf    popliteal    artery, 

vvina,  141. 

from  fracture-splinter,  19,30;  speci- 

resiliency    of,    IS,  99;   much  jrr»at*r 

nien  of  rail u ay  contusion  of  axil- 

than   generally    supposed,  42,  43. 

lary  armry,  26;   of  gunshot  contu- 

. See  7ff»/i*nc}/. 

sion  of  femoral   artory,  28;  of  do. 

wounds  of,  in  continuity,  rsrjn Irs  thi 

of  pijplitml  artery,  31. 

application  i.f  ligature*  on  the  "old 
plun,"  SO. 

specimen  of  bayonet  wound   (lacerat- 

ed) of  axillary  artery,  34.  34. 

ligature  of.     See  Ligature. 

i|M-i  inn  ii  ■!   laamrad  mmmcc  pop- 

oxlllarv.case  ofbaviinct  wound  (lacer- 

litual  artery,  produced  by  a  splinter 

ated)  ..I.   .14,  35. 

of  wood  in  a  railroad  accident,  35. 

axillary,  caa«   of  gunshot  wound  In- 

dr«»  lug*  illustrating   resiliency  of  ar- 

vulvnig, 1,1, 

teries,  43. 

exilian-,  gunshot  wound  of,  with  par- 

containa   two   specimens    of   gunshot 

tial  dlvliion,  4o,  4(1. 

wounds    of   internal    jugular    vein, 

axillary, gunshot  wound* of.  with  com- 

pleti-  division,  futir can**,  04-49. 
axillary,  inclsMl  wound  of,   inflicted 

1-18.  130. 

containa    two   specimen*  of  gunshot 

wounds  uf  femoral  vein,  190, 140. 

with  a  long  narrow  knife,  case  ot. 

containa  three  specimens  of  guiiKhot 

87.  X8. 

woundi  of  large  arteries,  and  tlieir 

axtllnrv.  traumatic  aneurism  of,  result- 

accompanying vein*,  1-41. 

ing  from  gun-hot  wouod,  m  iris  com- 

contain*     a    specimen    uf   punctured 

pleto  dicl.ion  of  it,  101-108. 

wound  of  femoral   vein  Hindu   by  a 

axillary,  traumatic  aneiirisiu  ml  lowing" 

darning-needle,  141. 

gunshot  wound,  ce«e  of  134,  138. 

contain*  two   specimens   lwloiiging  to 

brachial,  gunshot  wounds    of,    watt 

L>r.    TTlllllWlll"*    vase    of    gunshot 

complete,  division,  three  caws,  (JU- 

woun.l,  involving  V-lh   femoral   *r- 

TS. 

ttrr  and  vein.  14J,  144. 

brachial,  Incised  wound  nf,  inflicted  by 

contain*  iiuir  specimen*  of  gunilicl 

a  >aliretlirii"l,ili\  i-mii  partinl  loue- 

Wuuadt  of  the  heart  obtained   from 

half ).  case  of,  83,  84. 

caaea  that  came   under  treatment. 

brachial,  Incised  wound   of,  with  com- 

143. 

plete   diii'ion,   death   from    hemor- 

contain* many  specimen*  of  necrotic. 

rhage  in  rliteen  or  twenty  minutes, 

387:  the  lesson  Ihey  teach,  487. 

use  of,  8a.  HI. 

Arrlcti,  General,  Duke  of  I'adua,  case  of, 

brachial,  incised    wound    of   external 

13. 

coat,  followed  by  hernial  aneurism. 

Arterial  contraction  and  retraction,  106,  107. 

Bsr-H, 

hemorrhage  characteristics*  of,  6. 

brachial,  ligature  of,  for  intermediary 
hemorrhage   from   stump,   enso   o'f, 

Art.  i.ea.  contractility  mid  retnii'tilitv  ofwhen 

wounded.  HHI,  107 ;  extensibility  and 

177. 

elasticity  of,  I7D. 

brachial,  ligature  of,  for  intermediary 

constriction  and  ocelution  of. at  results 

hcinorrliage  from  deep  palmar  arch. 

of  bruiov*  of  their  walls,  27-31;  live 

170,  180.   . 

cases  uf,  27,  31;   pathology  uf.  2!1; 

brachial,  ligature  of,  on  old  plan,  for 

consequence  of.  30 ;  gangrene   la  a 

scorbutic      hemorrhage.     suicc-'ful 

result  of  arterial  contusion.  27-31. 

<  BJI  Ot*.    -0I. 

See.  alao.  ( ialunf  iruumU  n/nrUrin. 

brachial, ligature  of,  on  Hunter's  plan, 

often  escape  wounds,  reasuua  ataled. 

for  aecoudarv  hemorrhage,  lucoana- 

1  .',  22.  42,  43. 

ful  case  of,  &0,  22T- 

wound*  of.  classified,  14. 

brachial,   punctured   wound  of.    D4a- 

characteristics  of  cacti  class,  14. 

•'liiinpa'  ca«e.  16.  18. 

pum .Mrid  iv.. mill-  "t,  15-21.    See,  alio. 

comimm carotid,  caae of  gunshot  wtuind 

Fuwlurnl  uvvmU. 

..r,  12 

lacerated  wounds  uf,  31-40.    See,  also. 

< ni •  irodd,  stMo  i  r"ii.ii...i  mnd 

taetri'ltd  iroWs. 

Involving.  13. 

■oatand  itonadi  uf.  21-31.    S*».  al»o, 

common  carotid,  ligature  of,  fur  arto- 
lio-reooui  aneurism,  147. 

Coniuitd  irvymU. 

gunshot  wounda  of,  40-91.     Sea,  also, 

eoinmnn  carotid,  ligature  of,  for  wcond- 

UuthJiuI  utmiult 

ary  hrmurrhagr,  casta  nf.  184-1  HO: 

incised  wounds  of,  81-0 J.     Set,  also, 

consecutive  softening  of  brain,  ISC, 

/nruerf  sroun.fi. 
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Artvriet, —  Cbao'asjjrf. 

* 
Artariea,—  Omciaawi 

common  carotid  ligature  of,  for  aeeond- 

(moral,  lasatwa  of,  on  Ariel's  plan, 
cundary    hemorrhage     from 
si  ii  mp,  tin-ceasfiil  ease  of,  338,  938. 

ary  hemorrhage,   unsuccessful  owe 
II    3»9. 

common  ctniinl,  lii;iilureof,  for  second- 

femoral. tied   on    Hunter's   plan,   for 

ary   hemorrhage,  unsuccessful   caee 

eaeooaanr    hemorrhage,    tacceasful 

' 

ease  or.  997. 

common  (.wild,  Ligature  of,  on  Huu- 

tVuioral,  tied  for  primary  hemorrhage, 

plan,    -for    secondary    hemor- 

and aubeniuenflr  at  a  higher  point. 
for  secondary  hemorrhage,  case  of, 

rhage,  u»  successful  cases  of,  337. 

couiiuou  carotid,  ligature  of,  on  Hun- 

j:i-l. 

ter' I   plan,    for    »«ond*ry   hemor- 
rhage, uutuceessful  case  h,  338, 2*1. 

Ungual,    Had    for    secondary   ben 
(Ban,  on    Ancl's    plan,  enoceaaflll 

common    carotid,  tied  fur  secondary 

Hima,nt, 

liemorrhage.  case  ef.  330. '3J1. 

rtial    mammary,  cunshnt   sTCW  1 
of.  with  i-niaplrie  division,  a  care, 

CODirnun  carotid,  ligature  of.  fur  inter- 

madia*?  hemorrhage,  177,  178. 

7'J.  ; 

Internal  carotid,  lacerated  wound   uf, 

occipital.  Incited   strand  of.   inflicted 

86,  3«. 

with  a  knife,  case  of,  8*,'  84. 

external    raxolid,  gun-hot   wound    of, 
Willi  complete  division,  caaa  of,  73, 
73. 

f.j.iiilialinir,     Imumatic    aneerism   of, 

two  aajae  ptodaoad  k.»  fracture  of 
(be  skull,  31). 

•sti<ninl  carotid,  incised  wound  of,  with 

peroneal,  lacerated  hy a  fracture-splin- 

complete division,  death  Iroin  hem- 

ter. 37,  88. 

orrhage  in  about  twenty   minutes. 

popliteal,    gunr-hot    wound    of,    with 

case  of,  89,  90,  01. 

parforUa  „,  i;.  48- 

•Sternal  carotid,  ligature  of.  for  inter- 

popliteal,   cuiclml     wounds   of.    with 

mediary  bt'inorrbage,  177, 178- 

complete    d-> 

common    iliac,  wounded    by  gunshot. 

81. 

cn«c  of.  It 

popliteal,  incised  wound  of,  with  com- 

common iliac,  ligature  of,  for  nrterio- 

plete  diviaion  inflicted  will,  a  sabre, 

TCBOU  uni'iiri   in.   Mi.  146. 

ease  of,  SI.  93.  03. 

common   iliac,  lied  cm  Hunter'.*  plait 

popliteal,  lacerated    wmaud    of.   pro- 
duced  l»y    a  "plintar  of   wood   in  a 

MOodan  hemorrhage,  success- 

ful case  of,  3)1.  Silt 

railroad  accident,  case  M 

internal  iliac,  bayonet  wound  of,  Dr. 
I.y man's  caw,  17,  1(. 

popliteal,   penetrated  by  a  sharp  se- 
queatnim,  case  of,  1W.  I9J. 

external  lilac,  ligature  of,  for  artcrlo- 
vcaoup  aneuririu,  116, 110. 

popliteal,  punctured  wound  of.  from 
fracture-splinter,  case  of.  IV,  90. 

• 

external  iliac  Hod  Inr  secondary  hem- 

subclavian,  compression  of, for  secoad- 

oolian  tt 1    '  ■! 

arv     hemorrhage     from     shoulder- 

h ml,  •.-*>•  of  guuabol   wound,   in- 

stump, successful  case  of,  333.  9*4. 

volving,  13. 

subclavian,  gunsliot  wound  of,  ease  of. 

!i  nun   I  gun-hut  wouud-iof,  with  com- 

UI8-I9T. 

(ilrli-  dtVHnaOi   lien  i":i*»a,  &1-66. 

subclavian,  ligature  of,  for  traumatic 

i  meiirism  of.  result- 

aneurism  of  an  at 

bn  from  buyout  t  wound.  100. 

134. 

femoral,  traumatic  aneurism  of,  treated 

sub, "laviim.  ligature  of,  for  iraasaarie 

successfully  by  ine  old  operation. 

aneurism  of  axnlary,  unaaccoawfal 

11».  190, 

case  of,  134.  l*». 

Amoral,  traumatic  aneurism  of,  follow- 

subclavian, ligature  of  proximal  end 

ing  giuodiut  HKiniil,  case  of,  1  rested 

of.  for  secondary  hemorrhage,  on- 

i    l.\    tbv  old  operation, 

•urceWul  case  of,  100. 

1M,  IftS. 

subclavian,  ligatare  ef.  for  s«cnrMarv 

kli  traumatic  aneurism  of,  follow- 

irbage.   utuaccoaaful   case   of, 

ike  gunshot  wound,  cured   by  Hiui- 

196-1!.; 

tsr'i  operation,  1*«,  117. 

subclavian,    lieatnre  of,  oa  ilantrf'i 

femoral,  ease  of  traumatic   a- 

plan,    for    recondary    beOKinhaje, 
anaswoaaslaj  <a»e  of,  190,  900. 

of.  | n 1    i.j    pi  t"i-ball  wound. 

Ancl's  operation  pat  foi  used,  consec- 

potieriin   tibial,  bayanai  wound  af, 

utive  gangrene  occurred.  « 

Imeafl  War  case,  !•'■ 

lion  successfully  practiced,  137,  198. 

libial     a^inshut   wound   tl, 
oiil.  partial  dilation,  U.  47. 

femural,  ligature  of,  an  Hunter'*  plan. 

for  secondary  hemorrhage,  case  of. 

pom                    .   guaeiiol  wounda  ef, 

188.  187 :  consecutive  gangrene  and 

with  comnleta  dirisioa,  two  raiea, 

drain  occurred.  180,  187, 

femoral.  litfaturr  of,  <m   Hunlsr's  plan. 

pceuprior  tibial,  ligature  of,  on  oM  plsa 
for  secondary  h^navThsge.   eniiac- 

*                      for  secondary  hemorrhage,   unsuc- 

cessful case  .,f,  188,  189. 

CMafwl  case  af.  188.  188. 

femoral,  ligature  of,  oa  Hunter's  plan, 
for  eeoondarv    heraorThage.    death 

posterior  iiinsi 

secondars-  bemurrfcaae,  naaai  leaafal 

from  pytmtia,  v.i                     .>1,  196. 

• 

caae  uf,  393,  994. 
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Arteries,  —  C'lntimmL 

Author's.  —  Coastatiei. 

posterior   tibial,   traumatic    aneurism 

caeca  (two)  of  parencbyinatoua  hem- 

i.i.  |.h.  hi, . m|  l.v  mmple  frai'itirr  of 

orrhage,  attending   amputation    of 

l*f(,    ligature   of  femoral   artery  on 

t Ihk*> .  --i:».  M6,9tl     oaaaj  of  paren- 

Hunter',    plan,    recovery,   c«o    of, 

cb/matowJ  luinoirliage  produced  by 

ia.  110. 

tbrombosia,  243-246. 

ajitrrior  tibial,  lacerated  by  a  fracturo- 
►plllil.  r,  TIT. 

caic  of  gangrene  in  a  Mump  produced 
i..  tight  bandaging,  948.  *K>. 

casta  of  oMeo-mre  litis,  2611,  283.  266, 
964,  306, 966, 627,  330.  3,V>,  368,  872, 

Artsriu-vpnt.u.  aneurism.  143-151. 

cawa  of,  146,  W;  treatment  of,  HI. 

Author's  pergonal    observations   on   battle- 

360,  886, 886,  361,  396, 8'J»,  404.  Ui8, 

li.li]  Ii.iiimiiIiii^,..  It).  11,  12,  18. 

409.411.413,414,  fit, ,490,  661. 

case*  (three)  of  contused  wounds  of 

experience  on  ecchvmusis  of  the  mar- 

arteries, resulting  in  secondary  hem- 

row. 811. 

orrhage.  23, 44.  28,  27. 

experience    in    traumatic   periostitis, 
449,  460. 

obtal  ■  atjoni  concerning  limb*  torn  off 

by    cannon-balls    and     exploding 
afatflt*.  34. 

caiea  of  acute  perioatcal  abaccaa  re- 

ferred to,  it'll. 

case  of  gun»h..l  wound  severing  fem- 

caae of  Iraumntic  oatitia,  469-463. 

oral  artery.  63.  64:  dw  of  gunshot 

experience  on  wet  or  mrphitic  gan- 

wound   severing    popliteal    artery, 
68,    69;    coses     (two)    of    gunshot 

grene  of  hone,  483, 

experience  on  necroala  produced  di- 

woundt     severing      posterior    tibial 

rectly  bv  violence,  484. 
BlBtiatioa  of  pvBJinia,  .1011,  MO.  611. 

artery,  61,  82,03,84. 
case  of  gun-hol  wound  aerering  axil- 

eaaaa of  acute"  pya-mia.  620-626. 

lary  artery.  66.  67 :  caw  of  gunshot 

cite  of  chronic  pyemia.  626,  627. 

wound  severing  brachial  artery,  7U, 

cue  of  pva-niia.  6110,  631. 

71. 

tucceaaful  eatet  of  pnemia.  634,  536. 

eaten  of  gangrene,  resulting  fniin  gun- 

conclusiona  concenn'ng  pyemia.  661, 

no!  wounds  of  artcnkvi  related  by, 

669,  603- 

summary  oC  1 I. 

Averrhoe«.on  the  anrgical  treatment  of  hem- 

caw of  incised  wound  nf  brachial  ar- 

orrhage, 214. 

tery  with  complete  division.  89i  of 

Avicenna,  on  the  surgical  treatment  of  hem- 

external carotid  artery,  with  com- 

orrhage.  214.  215. 

plelc  ilivi i.  B   . 

Aipr.ll,  Dr.  T.  F..  late  Surgeon  U.  S.  Volun- 

aniori.m, I  run  n  in  lie,  »f  femora]  artery 

teer*,    caae    of,    gunshot   wound  of 
miliary  artery,  18. 

cured  bv  tin-  I'M  operation,  BtM  of. 

ntlaied'iii,  ii:t.  r.'i). 

cax  of  traumatic  aneurism  of  axillary 

art»ry  produced  by  jruiwhot  wound, 
niili   iuuii|ilrii!  division  of  chat  or- 

l...-.   1(11-106. 

B. 

BADDAWIXii  (tight),  hadndM  gangrrne  in  a 

riiinon  in  Ming  vcina  for  homor- 

Mump,  cam  of,  258,  26(1. 

rhugc.  14.1. 

Bartlioli>i«    Dr.  iCnberta,  late  aurgaon  U.S. 
Army,  on  poal-mortum   Icaiona  ob- 

case of  gunshot  wound  of  tba  heart, 

I.VI.   l.M. 

served  in  pvarinla,  646-053. 

utpcrli  aea ina  ca*«  of  gunshot  wound 

Barwoll,  on  osUds,  464,  466, 469,  471. 

of  illicit.  involving  both  femoral  ar- 

BattU-neld, lieiuorrhage.  U-ll.  author's  per- 

tery and  vein,  144. 

sonal    obaemtiona  oo,    10-13,  44. 

. 

case  of  intermediary  hemorrhage  re- 

Also, see  UrmorrJiage, 

' 

ported  In.  177. 

Kattla-flolds.  death  on.  often  caused  by  hem- 

rate »f  aemndiiry  hrmnnhace  follnw- 

orrhage,   12;  author's    expericiicr, 

iiitf  gmi»hot  wound  of  ankle-joint. 

12, 13,  44.     See,  also,  lltmorrhagt. 

amputation,  death  from  exhaustion, 

Hat wiill,  Dr.  Kdvrard,  surgoon,  in  charge  of 
hospital,    Second    Division,    rour- 

mi.  UM 

asaa*  of  wrnndtrj  hemorrhage  follow- 

tmith Army  Corps,  ease  of  seeond- 

ing  suiiklint  fracture  nf  lllmla,  ani- 

arv  hemorrhage  from  gunshot  wound 

putai loath  in-ill  pvii-tnU.  ISO. 

1  il.- til  of  thigh,  etc.,  180,  187. 

cau  of  secondary  heinurriiagi*.  ufatWa) 

Baylor,  Dr.  J.  C,  ease  of  guiuhot  wound, 
savoring  femoral  artery.  66 ;  case  of 

of  femoral  artarv  on  Hunters  plan, 
droth  from  pyemia,  183,  104, 1(10. 
ea—   of  Mmnilail    lisaiitlllliaisj  pro- 
dnced  by  gunafuit  wound  nf  lowsr 

gunshot  wound  severing  popliteal 

arti-rv,  HO. 

Bayonet  and  sabre  wounds  rare  In  war,  7. 

law  and  tougue,  repvrtcd  by,  SOI, 

wounds  of  arteries,  16,  17,  18. 

2(W. 

wound  | lacerated)  of  axillary  artery, 

notes  on  the  inttimnce  of  moral  rauwu) 

caea  or.  34,35. 

wound  of  femoral  arterr,  resulting  in 

in  producing  secondary  liuinurrbiigu, 

907. 

traumatic  aneurism,  l00 

experience   on   amount   of  pressure 

Hell,  Sir  1  lharlea,  rase  ot  secondary  hemor- 

required when  directly  applied  to 
Mop  bleeding  from  wounded  arta- 

rhage   occurring   in    the    ahoulder, 

from  which  the  arm  had  been  torn 

riea,  216.  917. 

off  by  machinery,  and  after  the  ar- 

a 
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Ball.  Sir  Chariot.—  Confimfd. 

Irrv  had   hno   ti.J   below  the  clav- 

Camochtn'*  caae  of  eunshot  wound  of  heart, 

I5i-ir,7. 

114. 

ctae   ol    spnnlsneou*    perforation    of 

Bennett.  Dr.  II.  N..  <*m  of  inr.lacd  wound 

of  axillary  Attary,  87,  88. 

Cauawell  DM  n.yalltU,  274. 

Biemuth,  •ubnitrai*  an  imnnlr  in  pvaimia, 

Cautery,  actual,  n*  a  mean*  of  sire-Ming  eec- 

647. 

ondurv  hemorrhage,  218-22i)|    Dr. 

Blackmail'*  oaaa  of  exnrticnlation  at  hip  for 

Clendcnin'acflaea  of.  218,219:  when 
and   hnw  It  should   be   employed. 

chronic  otleo-myrlltii.  440. 

Rl  tarring  in  <a-c«  of  otfoo-mralltl*,  433, 

910,  290;    Dr,  Clrn.lrnin'*  experi- 

Blood-tell'*  while,  ini'falceu  lor  pui  corpue. 

enceon/JIUrmere  reliable  than  pres- 

cle*, 512.  Ma,  il4. 

sure  and  uslriugrntv.  220;  adapted 

Bl"                      .tl'aclioD  of,  it*  consequence*, 

543.  444. 
Blood-vowel*,  wound*  of,  mulling  in   py- 

to sloughing  and  gangreeou*  pa.rU, 
220. 
Celsni  on  the  *nrgica]  treatment,  of  hemor- 

emia. 834. 

rhage.  214. 

Bone,  anatomy  of.  considered  aa  a  wbola. 

Orii.  oxalate,  »»  a  remedy  hi  pvarmia,  637. 

w. 

Ctuvuaigiiac  on  oeteo  niT'litis.  278. 

conciuumn  of,  410.  111. 

caM  of  osteo-myuliti*.  31)1-31  J. 

conluwon  of,  408-411. 

MM  of  rheumatic  osleo-rnrclilis,  380, 

contused    wound*  of.     Seo   CWwtd 

in. 

■niuNifi  ■>/  ban, 
tcleimi*  (miluration  i  of,  aa  a  malt  of 

on  acuti»  periosteal  aforeti,  455,  4*8. 

Cliewtdtm  on  oxicoinvrlilie,  271. 

iniln ii-. mjit i..ii.  4i'.l-409. 

Clark,     I'rofesanr     Almiro.     on     punctured 

phagedenic  ulceration  of,  478. 477,  481. 

0*  of  Hi*  heart.  102,  183. 

wet  or  mephilic,  gangrene  of,  187. 

ou  suppurative  asteo-inyelilis  of  lower 

a-  a  r Ii  of  . . - 1 i  1 1  ■ .  471. 

jaw.  3S4. 

wet  or    twWiillr    gangrene   of.    de- 
scribed, 483,  483.  4*4;  nafjfeet  from 

Coaffuluin,  external'  and  lutenial.  in  cataa  of 

wounded  arte  rira,  107,  184. 

necrosi*,  483.  483;  author'*  experi- 

Clendenin, l>r.  VY.   Ut«  Surgeon  IF.  S.  Vol. 

ence  on.  483. 

i«,    three     caw*   of    gunshot 

(w»),    how    datthug,   from    perios- 

*•  .hi ml  -.    -.  vrring   raaaocal    artery, 
aonrrikmtad  by. 51.  O&.G0:  tare  ease* 

Ihiiiii,  marrow  Mini  inmii'i'live  limirje 

whin    inlUmed,   397,  398,  309,  400. 

of  gunshot  wound*,  aeei 
•at  arWn-.  contrhroled 

411!.  41T. 

Hon**  spontaneously  portnratod.  Reran   ex- 

two case*  nfgim»li,if  wout>4*  Mva*> 

ample!  of iiiihii.i:. 

b|  brachial  artery,  contributed  by, 
40,  TO :  ra*a  of  gun  .hot  wound,  divid- 

Brain absceu  of,  following  ligature  of  com- 

mon  carotid  artery,  \M.\. 

ing  internal  luannnaty  artery,  can- 

con*rcuti»c gangrri 1".  '.'". 

di»ea«o  of,  pmduoad   by  tying   com- 

on    MorbutM    h<<inorrha#»,    fourtaea 

mon  mmtid  nrtcrv,  live  case*  men- 

raw, iiii-ut Kirn  ,1    "ii4     ' 

tioned,  330,239. 

ou   the  actual    cautery    a*  a    eiiaal 

softening  of .  a*  a  remit  of  tying  the 

of  arrMting  *e*ond«>y  h«*notrlujuj», 
1 18-4290:  rwo  ea*e»  of.  conlrfhaitad 

common   carotid  artery,  149,  ISO; 

Vclpeau's  c.i I    ll'.i;    Mr.  Moon: 

on,  ISO.  111. 

bg    21B-220. 

contribution    on   the  «tna1oyaBant  of 

softening  case  of,  produced  by  ligature 

iln-   liK«tum  fur  arrrjiine;    beanor- 

of  common  carotid  artery,"  184-188. 

rhage.     221,    222;     tight     eaa««    *B 
■  hi.  h  compr»*«on  failed,  229. 

• 
• 

Brainard'a  case  of  tying  common  iliac  ar. 

far  secondary  hemorrhage,  231, 

c*M   of  ligature  of  linsual  artery  «• 
A nol' a  plan  the   aaeondarr  lioeaof 
rtiagr,  rontrlhutrd  by,  tt&. 

989. 

Husk's  care  of  traumatic  aneurism  of  oph- 

thalmic artery,  39. 

ca*e  of  tyinc  eommoa  carotid  arvry 
for  •erondMV  hamoerbaffe,  ootitnb- 

a 

uirdby,99i,a9t. 

caae  of  parenttymalooi  betiiortkage 
produred  bv  tiirotnbuu.  coatribuMl 
by,  241.  24^. 

Camhov-oalu  contuiion*  of  arteries,  2.1. 

laceration*  of  arteries.  32,  3.1,  34. 

ca**  of  chronic  pyamiia.  contributaal 

WO]Uda,aajBM  of,  in  Criuwan  War,  32, 

.-:■!.  HO, 

38.84. 

Cold  water  dreaulngt  in  case*  of  tnamauk 

Carliul:.  H  -.1,  n  vi  of.  in  pi'vitiii.  660. 

o«t»o-myelitrt,  429. 

Caries,  chapter  on.  472-481. 

Coma,  hctnurrhaKK.  0. 

dl ii i. iii. ,n  <%i\  472- 
17.1. 

C'onipr— •""!■.  .ligital.neilitvof, in  -  ni  ram 

rolatimi'lu;                    ■   mais,  474. 
pathology  of,  474,  47$.  47fl- 
Influence  M                       i.  478,  477. 

and  styptic*,  taxi  cwequecce*  of  la 
a    r**e  of  *eeo<Mlarv   lnim  uli»4» 
from  femoral  artery.  51.  52. 

•ymp                    ,'.478.479. 

and  rtyptic*.  dUatuoui  cooaeaiaaDca* 

treatment  of,  479.480.481. 

i  a  caa*  of  gu*ti*>o(  w.- 

without  •uppUMtioo.  478. 

internal  mammary  artery.  73 

• 

ntpBZ. 
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Compression,—  Omlinutd. 

digital,  great  value  of  In  Mine  eases 
of  wounded  arteries,  75,  7*1;   rul« 
for  i«*  application,  75,  7(i. 
not  adapted  to  the  cure  of  acute  trau- 
matic aneurism,    135,  136:  several 
instances  of  failure  mentioned,  135, 
1M. 
certain  forma  of.  promote  venous  hem- 
orrhage. 148. 
how  it  should  be  employed  in  treating 

venous  hemorrhage,  148. 
at  a  means  of  arresting  hemorrh a jr«, 
913-217 i  when  and  how  ft  should  be 
employed.  915.916:  not  a  substitute 
for  lh<  ligature,  'J IK. 
Dr.  Cleiideniu'*   experience   with,  in 
eight    cases    of   secondary   hrmor- 
rliago  from  brachial  artery.  222;  in 
each  raa>  tho  arterv  had  finally  to 
be  lied,  938. 
of  subclavian    artery   for  sccondary 
hemorrhsg*   from    shoulder-stump, 
successful  case  of.  2311,  934. 
Concuoniii  .»f  bona,  41(i,  411. 
of  marrow.  410,  411. 
of  hour  fguinhut),  451,  452. 
Contused  wound*  of  hone,  as  causes  of  oeteo- 
ntvi-litao.  308-318. 
■TOBOdl  of  arteries  21-31;  how  pro- 
duced, 22;  consequence*  of,  93-31; 
secondary  bMBMIMff  from.  22-56 ; 
two  rates  of  eecoinlary  hemorrhage 
from.  21-95:  HDHMlB   contusion 
of  arteries.  25;  railway  contusion  of 
arteries,  specimen  of,  28;  MBatlta- 
tion  and  occlusion  of  arteries,  a* 
results  of  contusion,  27-31;  five  ex- 
am plea  of,  27-3 1  ;  pathology  of  these 
•cases.  29 ;  gangrene  as  a  result  of 
arterial   contusion,  27-31:   author's 
case*  of  contused  wounds  of  arter- 
ies, 23-97;  I»r.  Teal's  case,  27.  28: 
Guthrie's  cn-e.  211;    Army    Medical 
Mum-uii)  "pei-iineim,  25,  :iS,  V.I;  Cri- 
mean War  cases,  25, 29,  JO,  3 1 ;  t  real  - 

incut,  .11. 

Contusion  of  bone.  408-411. 
of  marrow.  408-411. 
of  marrow,  how  produced,  310,  311. 
ConTul-i-'M..  hemorrhagic,  6. 

hemorrhagic,  case  of,  185. 
Cooper,  Dr.  K  £•  MM  of  chronic  abaetM  «f 

tibia.  460.  470. 
Cralgie  on  nateo-uiyelili*.  272. 
Criiuvaii  Wer.staii-i  I"  -  Of  wounds  In,  R;  case 
of  bayonet  wound    involving  pna- 
trrior  tibinl  artery  occurring  In,  16, 
17:  two  ca*es  of  «'onlti*ed    wounds 
(gunshot)  of  femoral  artery  occur- 
ring in,  29.  30.81. 
cases  of  Samoa-ball  wi>un«l«,  89,  83, 

94. 
experience  on  wounda  of  reins,  140. 
Cniveilhier  on  o»ltfi>-myeliti«,  L'7:i. 
Curling's  cose  of  traumatic  aneurism  of  oph- 
thalmic artery.  SB. 
Cutter,  Dr.  . I  B     MM  of  after  lo-venoua 

L    aneurism  of  thigh,  145.  146. 
case  of  rety  esUaaiT*  necreeis,  361, 
ML 


D. 

Death  on  hatile-rield*.  often  caused  by  hem- 
orrhage. 12;  author's  obwsrratioui 
at  r'ort  Kteadman,  12,  18. 

Delpecb's  cat*  of  traumatic  aneurism  of  leg 
produced  by  simple  fracture,  treated 
successfully    by   lying   lbs    faSsOMs 
artery  on  II miter'*  pis n,  131. 
Dcmrne,  un  oeteo-myelitis,  2.4. 

view*  on  the  terminations  and  con- 
oequences  of  otteo-mvclitis.  417. 
Daacbsunpa'  case  of  punctured  wound  uf  bra- 
chial artery.  IS,  18. 
case  of  sabre'  wound  of  popliteal  artery 

wiih  complete  dlvi-i followed  bv 

traumatic  snsiirlsm,  HI,  92,  113. 
Dick,  Dr.  W.  II.,  lute  Acting  Assistant  Sur- 
geon U.  8.  Arinv.  cose  of  amputa- 
tion of  fore-arm  for  parenchymatous 
hemorrhage,  247,  248. 
Digital  compression,  utility  of  in  some  cases 
of  wnandod  arteries,  13.    See,  also, 
fjbatvi  rnii>n 
Disinfectants  in  the  treatment  of  osteo-mre- 

liti-.  418,419. 
Dislocations,  laceration  of  arteries  in  connec- 
tion with  reducing,  38.  37. 
Distal,  or  recurrent  hemorrhage,  character- 
istics of,  5. 
form  of  traumatic  UlMUlllL  173. 
hemorrhage,  203,  204;    relative    fre- 
quener,  causes  and  phenomena  of, 
208.  206. 
Duurueil's  case  of  gangrenous  oitco-niyclitle, 

888,383. 
Duckworth.  Colonel,  ease  of,  12. 
Dupuycrcn's    plan    of    treating    punctured 
wounds  of  arteries  when  produced 
li>  fracture-splinter*.  20.  81. 
case  of  lacerated  wound  of  uaronaal 
arterv  produped  by  fracture  of  leg, 
37,38:  mi  traumaiie  oncurlain  pro- 
iluiiil  by  fracture,  37,  38. 
case  of  it .,  mini  lie  aneurism  of  posterior 
tibinl   artery  produced  by  fracture 
of  leg,  ligature  of  femoral  artery  on 
Hunter's  plan,  recovery.  129,  130. 
on  Ibe  treatment  of  traumatic  UM  U  i-  m 
of  leg  when  produced  bv  fracture, 
12fM.ll. 
cases  of  wound*  of  the  heart,  one  lived 
slave n  days,  152,  153. 
Duvemev's  cases  of  oaten-myelitis,  271,  429. 
Dyscraaiss,  influence  of,  on  caries,  476,  477. 

E. 

Km  Bstaan  and  sclerosis  of  bone aa  rosulta 

..I  iiilluuiiuiitiiin.  168. 

Eaoh) >i-  ut  luiirr'iw,  ii  l. 

of  periosteum,  447,  448. 
Edinburgh  •'  Monthly  Journal."  519. 
I  iiilii-iiiiiii,  there  is  no  endosteum,  277. 
Endvstosis  a»  a  consequence  of  oNteo-inysli- 

tis.  371,  372,  8*7,  398,  309,  400. 
Knos.  Dr.  D.  W. ('.,  case  uf  acute  pyatmia, 

539, 
Kpiphysis.  spontaneous  separation  of,  In  eon- 

sequence  of  osUo-uiyelitia,   437;  a 
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Epipbviis,  —  QmtimumL 

com  related,  435,  438;  Dr.  KIom'i 
<MM  <(hirr«en  1.437,  438;  l*o*»«lin'a 
eaaealtwul.  437. 

En,  Prof.  Paul  !•'..  three  cm  cf  arma  torn 
off  bv  inschinery,  collected  br,  34. 
collection  of  cim  of  punctured 
-wound*  of  the  heart.  182;  two  cim 
of  recovery  from  mentioned,  162- 
caaes  of  secondary  hemorrhage  oc- 
curring iti  tbo  Onte  < -ity-  Hi.-pii«l 
(Confederate),  contributed  by,  210, 
Ml 

Ea\articula!!on  for  oeteo-myelitie,  393,  904. 

Rtltoitdt  I'.'  amputation  in  tlie  con- 
tinuity (br  rasteo-mvolitis  +14  ; 
Houx  •  experience.  434,  4JS;  <  'lia»- 
eaignac'*  caac.  4.13 :  l'mf  Van  llu 
ren'a  uua,  4'lij,  4'JC ;  for  spontaneous 
■inanition  of  epipbvsi*,  437;  Dr. 
Kloaracaaeaof.  437,' 438:  M.Ooasa- 
lin'*  oaaea  of,  447;  Dr.  W.ir*.  case 
of  exarticulalion  at  tlie  hip,  433; 
Prof.  Ulackman'i  ra«e  of  do.,  440; 
Dr.  Morton'*  ca»e  of  do.,  440;  Prof. 
Fayrcr'a  cnieaof  do.,  441. 

litcceiwlul  case  of,  far  oMco-uiyditis, 
338. 

at  shoulder,  pyatmie  HIUUttfM  balng 
present.  Dr.  David   P.  Smith'*  suc- 
cessful case  referred  to,  560. 
K»l"liatioci.  detinition  of,  498, 
EahauMlnn,  death  from,  aa  a  consequence  of 
..i...    ...i-lilU,  413—410 1  otfraquent 

occurrence.  413;  caxs  illustrative 
of,  413,414. 

F. 

Facte*.  hcmoTrhaeio,  0. 
Fayror,  Pttt.  .1..  M  Uutpital  air  a*  a  cause  of 
oaten  tpyi  I" i  ,  -MIT. 
case*  of  reamputatlnn  at  hip-Joint  for 

diffuse  ostoo-tnyr  litis,  441. 
cawf-.    of  amputation    alter    pyatmic 

■  Mil  ;■ 

Fever,  asajioii  aaario,  6. 

Idiopathic  *«  a  cauat  of  oateo-myelitia, 

339,34V. 
aiirgical,  symptoms    nf,  diitinet  from 
lEoM  uf  (lyuMiua.  jft 
Foci,  suppurating.     %tc  M»ct*»t*,  tttoiuUnf, 
Foreign  IkhIipj,  effect*  of,  in  medullary  cavi- 

lualif  I  in  iiniliillarr  cavities  as 
causai  of  oateo-myelitia,  331;  lion- 
ii-i.'<  remark.*  on,  331,  332;  l'mf. 
Andrew's  eaW,  332;  PirogoIT*  re- 
in, n  kj  on.  382. 
Fractir  ml,  rf  leg,  attended  with 

traumatic  aneurism,  generally  re- 
i|ini-«  the  old  operation,  or,  in  bad 
care*,  amputation,  1W. 

gnnnliot.  when  complicated  wi(a 
wmiiiiiIi  of  crrtaln  arti-nr*.  drmaud* 
primary  ai.  | 

•iinple.  of  tag,  attMiili.l  frith  traumatic 
anrutiaiii,  generally  rojuirc*  the 
ll,nit.-fii..i  operation,  138. 

aim  pie,  of  I»k,  inlluHred  hv  anauramt, 
Oaae«or,12f,  XM.Ul.    ' 


Fracture*.  aca^miaamM  br  Una ra tad  aroeatde 
of  arteries,  37,  31, ». 
gunshot    and   railroad,  aa  causes  af 

0ftao-mvaKtkt.SI9.a22. 
repair  of,  bow  effected,  410  417 
Fracture  -splinter  wounda  af  arteries,  16,  19, 
flu,  81.  37,  M,  89,  40. 


Gaxbs, on  traumatic  anetiriam. 97;  an  treat- 
ment of,  lib. 
OO  the  surgical  treatment  of  hemor- 
rliajfc.  214. 

Gangrene,  as  a  consequence  of   around*  of 
arteric*, especially  those  which  com- 

tlet.lv  divide  them.  48,  4*.  63.  M, 
J.  ftfl,  47.  66\  59.  60.  01.  84,  63,  34, 
6B,«7,68,  88.  H.  78.  79. 

aa  a  raault  af  contused  woanda  of 
arteries,  27-31 ;  four  case*  related, 
27-30. 

In  a  stump  from  tight  bandaging:,  case 
of.  339,260. 

following  gunshot  wounds  af  femoral 
ami  profunda  arteries,  and  femoral 
and  aaplu-na  rata*,  141. 

following  ligature  of  femoral  artery  aa 
And'*  plan  for  traumatic  aprur'lsm, 
■  nifiutalKin,  recovery,  case  of,  1*7, 
128. 

from  gunshot  fracture  in  upper  third 
..-.  26C. 

from  gunshot  wounda  severing  pop- 
liteal or  femoral  artery.  2S6. 

produced  by  gun-but  wounda  of  arter- 
i.-.»,  summary  of  casts  related  by 
author,  77,  Mimmarv  of  Uulbfio'* 
ea.ea.77,78. 

traumatic,  produced  by  {Caasasnt 
wiiuiul*.  inviiliing  both  arterr  aad 
vain  in  the  thitth.  143,  144. 

triiinialsc,  produced  by  lijrature  of 
I.  urn ml  arterj'  on  Hooter's  plan  sor 
»»mnrtarv  liemorrhage,  ease  of.  lit, 
187. 

traumatic,  produced  by  Hajatswa)  of 
fcii  t»>  la  clan  artery  no  tlunlef  *  plan 
for  secondary  lieinorrliatte,  190, 280. 

from  rving  arteriea  on  Harder**  plan, 

lew  likely  to  be  produced  by  the  eld 
operatinn    for  fraautatie  aoearixa 

I...    Hunter'*   operaiaii 
1IH. 
nxuliing  from  Ininry  of  blond- Teaoasa, 
r    mi.    251 -'JOO;    twem 
case*   inrii  154);   fj-*lif 

van  great  :•  palbuloaw. 

Ml   causa,  242;  its 
efficient    cam*.  2)2:   b*oo4-*apalr 

■i  Hii^o  w*r».  iV,-' 
KanaXTtaa  fhira  camtottvo,  erora  di- 
vision, and    from  llfpatara  of  large 
arteries.  JM;  cinwecwtirc  gantrrana 

olleo     hiiiiml,    reaxin 

234:«rai)fiTaejer. . 

obstruct 'ton    alone,  2tV»:    gan/ptm 

fnna  nbatructioa  of  cvtl»tcr*Tst»- 

•*!*,  2*5.  23sj.  247 

lory  tweilbf  in  nrtaia  oast*.  « 
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Gangrene.  —  Cmtitmtd. 

357;  coneecmiv*  Ksiijjrcne  of  brain,. 
947:  objective  phenomena  of  con- 
secutive gangrene,  257,  368;  trest- 
merit  of,  258,  S6U;  line  of  separation 
seldom  fornix,  259;  cam  of  consecu- 
tive gangrene,  269,  360;  acpLcmia 
from,  259,  250. 

mephilic.  of  bone,  387. 

wrt  or  mepbilic,  of  bane,  as  a  result 
of  ostitis,  471. 

wet  or  mephitic,  of  bone,  description 
ft,  483,  483.  481. 

distinct  from  necrosis,  483,  483. 

author'*  experience.  concerninR,  481. 

mephitic,  of  marrow,  case  of.  383,  384. 

traumatic,  objective  phenomena  of, 
267,  358;  treatment  of,  368, 358. 

traumatic,  liable  to  induce  scptstmla, 
BO,  80,  78,  79.  240.  260. 
Gerdy.  caw  of  traumatic  ostitis,  4110,  460. 

on  the  origin  of  nccnxU,  488,  489. 
Goorh's  case  of  osteomyelitis.  271,  340. 
(Joeaelln'a  cases  (two)  of  spontaneous  separa- 
tion of  epiphysis  in  consequence  of 
osliin-mvelltis,  437. 
Goulev,  l*.  J.  w,   K.,  HH  of  sabre-wound 
of  bracbial  ertery,  88,  84. 

case  of  traumatic  aneurism,  produced 
by  bayonet  wound  of  femoral  artery, 
100. 

cam  of  gunshot  wound  of  common 
carotid  artery,  hemorrhage  re- 
strained by  the  ball  acting  as  a 
plug.  ITS,  173. 

caw  of  chronic  oet*c-myolitit,297-300  i 
microscopies!  exsminations  by.  300. 

casa  of  acute  ostcoMnyclilis,  833,  333. 

<a»n  of  ostco-mvclitis  following  white 
swelling,  442,  443. 
Granulation  tissue,  375. 
Gross,  Dr.  S.  W.,  on  wound i  of  Internal 

jugular  vsiOj  143. 
Gunshot    tract  lire,    when    complicatad    with 
wound*  of  certain  arteries,  demands 
primary'  amputation,  80. 

UHU  of  periosteum,  448,  4A1,  462. 

wounde  preponderate  in  war,  7. 

wound*  in  general  much  less  disponed 
to  bleed  than  Incised  wounds,  9; 
reasons  hi  vii,  l|  111. 

wound »  of  larpt  arterial  often  quickly 
fatal,  13,  44. 

wound)  of  arteries,  40-81  j  nature  of, 
43|  varieties  of,  43;  comparative  in- 
frequent y  of,  44;  of  large  arteries 
quiiklv  fatal,  44;  arteries  may  bo 
partially  divided  by  rille-balls,  45; 
l>r.  II.  .1,  Phillip's  case,  46,  48;  Dr. 
YV.  It  l.ittK-'s  casa,  46,  47;  arteries 
may  bo  perforated  bv  rifle-bills. 
Professor  I'osl'a  caae,  47, 48;  conse- 
quences of  such  wounds,  49,  50; 
treatment.  50. 

wounds  of  arteries  with  complete  di- 
vision, many  examples  of,  60-81; 
frmorsl  artery  severed.  Or.  Clen- 
dsnlii's  case,  "61,  62;  femoral  srtcry 
aarerad.autlior'scsse,  63, 64 1  femoral 
artery  severed  two  rasas  by  Or. 
Clsodraia,  M,  16;  femoral  artery 
severed.  Dr.  J.  C  Baylor's  casa,  no 


Gunshot.  —  Continue]. 

consecutive  hemorrhage,  88,  sum- 
mary of  these  eases  (live)  in  which 
femoral  srtsry  was  severed,  66.  57 ; 
popliteal  artery  divided.  I>r.  Clen- 
ilrnisi."  two  eases,  ft".  68;  popliteal 
artery  divided,  author's  case,  ,'i»,  69, 
60;  popliteal  artery  divided,  Dr.  J. 
C.  Baylor's  rase,  00;  summary  of 
these  cases  (four)  In  which  popli- 
teal artery  was  divided,  60,  81; 
posterior  tibial  artery  severed,  au- 
thor's case,  61,  68;  posterior  tiliial 
artery  severed,  author's  esse,  63; 
followed  hy  gsngrwnp,  6.1,  154;  axil- 
lary artery  ■mrsrcil.  1m  .  I    M.  !I«1- 

Inway's  ease,  84,  65 ;  axillary  artery 
severed,  author's  case,  (Hi,  07 ;  axil- 
Ian-  artery  severed,  Baron  Larrey'a 
case,  66;  summary  of  four  cases  in 
which  axillary  artery  waa  severed, 
68,  09. 
wound*  of  arteries,  with  complete  di- 
vision, examples  continued,  brachial 
arterr  divided,  two  CMM  COJaltibUt- 
ed  by  Dr.  Clemlenln,  «U,  70;  bra- 
chial artery  divided,  author's  case, 
70,  7 1 ;  summary  of  those  three  caeca, 
72;  internal  ina'imiiary  artery  divid- 
ed. Dr.  Clendeiiln'a  case,  72,  78; 
disantroo"  cfinwqutnre*  <»(  r«tvptic* 
and  pressure,  73,  74:  external  caro- 
tid artery  divided,  Dr.  Snnfoid  B. 
Hunt's  case,  74,  75;  summary  of  all 
the  above-mentioned  case*  (twenty- 
three),  78,  77;  cause  vf  deilti  in. 
the  fatal  eaaes,  77 :  of  gangrene  a*  a 
ennsequnnrs  of  gunshot  wounds  of 
arteries,  77;  author's  view*,  77; 
Guthrie's  experience  on  this  subject, 
77,  78;  gangrene  produced  by 
wounds  of  arteries  very  fatal  from 
scptarmia,  78,  79;  cases  of  partial 
dirision  more  nuintrous  than  cases 
of  complete  division  of  largo  arter- 
ial, 79;  treatment.  Indication*  as 
to  the  employment  of  ligatures,  and 

as  to  the  performance  of  amputa- 
tion, 79.  80. 

wound  of  axillary  artery,  with  com- 
plete division,  followed  br  trau- 
matic aneurism,  caw  of,  101-106.    1 

wounds  of  femoral  or  poplilcsl  arteries 
complicated  with  wounds  of  corre- 
sponding reins,  generally  demand 
Immediate  amputation,  143, 114. 

wound  of  femoral  vein,  thrss  fatal 
ease*  given,  189, 140. 

wound  of  internal  jugular  vein,  three 
fatal  eases  given,  138,  139. 

wounds  of  the  heart.  163-168,  163, 
184. 

wound  of  subclavian  artery  and  vsln, 
case  of,  185-197. 
Guthrie,  on  tenaeulunvwonnds   of  arteries, 
IB;  two  case*  of,  15. 

ease  et  occlusion  of  femoral  artery  and 
vein  from  gunshot  contusion.  29. 

eases  of  arms  torn  off  by  exploding 
shells,  38. 

cases  of  gangrene  following  gUafMt 
wounds  of  arteries,  77,  78. 
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fimbria.  —  Omtimed. 

r»in»rk»  en  tlm  tpontanrous  arrast  of 

primary  hemorrhaga,  1*7,  168. 
cate   of  secondary  RMisiraafl 

duccd  by  injury  in  traroportation, 

son. 

H. 

Halt,  Abb,**,  in  the  treatment  of  traumatio 
aneurism.  1 18. 
on  Ihc  ITjHMl  treatment  of  hemor- 
rhage. 915. 
Hamilton.  l'i  if.  1'rnnk  H  .  case  of  traumatic 
aneurium  of  femoral  artery  follow- 
ing iiiMuMiall  wound,  197,'l28. 
catc  of  gunshot  wound  of  bear!,  life 

frotrscted   for    twenty  year*,    183,, 
84. 
remarks  on  intermediary  hemorrhage, 

180,  181. 
cnies  of  osteo-myelitis,  319,  338. 
mm  of  oitcu  myelitis,  376. 
case  of  acuto  pyemia,  contriboted  by, 
631.  482. 
Hammond,  'lr-  QmKV  B-,  case  of  traumatic 
aneurism  of  femoral  artery,  reported 
by  author,  lit).  180. 
Heart,  acupuncture  of  in  cases  of  cholera, 

guimtiot  wounda  of.  See  Gtmtkot 
uxmwU. 

punctured  wounda  of.  See  Pvnctund 
■MMh 

punctured  wound*  with  roc-overy.  two 
case*  mentioned,  163. 

wound* vf,  lt2-164;  not  alwarsuuick- 
Iv  fatal,  168.  1M;  tlnpuvtrcn'*  cam-*, 
1*63,  IBS;  OH*  »a  101;  aiithor'acaa*, 
163,  154;  Carnochan'a  cue,  154- 
157;  Purplt'i  collection  of  cases, 
158.  163;  Dr.  J.  1*.  Wallace's  case, 
168-162;  Kvp"k  collodion  of  rjuics, 
163;  Prof.  Alonto  Clark's  oboerva- 
tionson,  162,  163;  Prof.  HaiiuH'ju'.i 
cue,  1U,  IK, 
Heart'!  contraction,  diminished  force  of,  in 
consequence  o{  hemorrhage,  and 
influence  of  in  arresting  hemor- 
rhage, 167. 

Hoist,    Dr.    A.    tt\,  Surg v    lOMo    Illinois 

Vi.liititMn.  caie  of  ligatore  of  fem- 
oral artery  on  Anrl'j  plan  for  sec- 
ondary    btSBOrriVoM     from     flump, 
contributed  by.  336,  336. 
Hemorrhage,  arterial,  characteristic*  of,  B. 

6aid*-jhM,  l)-13,  44;  author'.  | 
observation*  on,  10-13;  at  "  Hall's 
HlulT,"  10.  II;  at  "Fair  On'-. 
at"  FortSteadman."  IS,  18;  "  Qlath 
dale."  11.  12;  "  HauffWB."  13; 
"li  orchard,"  11;  •■  Quaker 
Road."  10;  •'Saeaga'a  Station,'  II; 
•'Hhit«-oakKoa<V'   10. 

constitutional  effects  of,  6,  6- 

distal  or  recurrent,  characteristics  of,  6. 

from  distal  otilice  in  a  case  of  trau. 
malic  aneurnin,  phenomena  of, 
daocribed.  ISO. 

from  gunshot  wounda  generally  much 
laaa  troublesome  than  honwrrlitge 


Hemorrhage,  —  fWinani 

tr.tii    Inciaad   wounds,    9; 
given.  9.  It). 

•uii.|i..t  wenmi*  -if  arteries, 45, 
47.4H,  Ml,  »,  68,  88,  70,  TT. 
from  gunshot  wminil*  of  femoral  rain, 
three  caw*  thai  proved  fatal   mea- 

t i.  m,  mo. 

In  can*  of  lacerated  wounda  of  arter- 
lea,  33.  34. 

intirmtrtiaty,  definition  of,  7. 

Intermediary,  chapter  nn.  174-181. 
Sea,  alto,  JtdtrmtdJtry  hemvr- 
rhnpt. 

parencbymatoua,  chaptar  nn.  2J7-280. 

>,.,•.    ,ii.,,.    />.,.  riusymntom*  Aesaor- 

.  ;.ir. 

phenomena  of.  dUaalBod,  4. 

in  nn  of,  Bodifled  by  the  nature 
of  llio  wound,  7,  8. 

pott- mortem  appearance*  in  eaaoo  of 
death  from.  8. 

primary,  definition  of.  7, 

primary,  causes  of,  13. 

primary,  from  gunihot  wounda  of  ar- 
teries often  «uu  spontaneously 
when  the  division  ia  complete  even 
if  the  artery  is  lance;  two  case»  of 
femoral,  81,  66;  four  caaea  of  pop- 
lilenl,  87-60;  two  caaea  of  posterior 
tibial,  61-68;  four  caaea  of  Miliary, 
64-68;  three  cases  of  brachial,  69- 
72 ;  a  case  of  internal  mammary,  73, 
73. 

primary,  in  cases  of  incited  wounds 
of  arteries  apt  to  boexotan 
83. 

primary,  from  incised  wound- 
chial  artery  fatal  in  Moon  or  twenty 
"unmet,  case  of,  W,  01. 

primary,  from  incited  wound  of  eattar» 
nal  carotid  artery,  fatal  ia  about 
twentv  minutes,  ease  of,  89,  90,  91. 

primary",  from  incised  wound  of  large, 
arte  net  does  not  cease  spealaaeoua- 
lv,  106. 

primary,  spontaneous  arrest  of,   btrsr 

of  large  arteries,  106,  ! 

primary,  from  partially  divided  alter - 
ica,  108. 

primary,  surgical  traatmOBt  of,  If*, 
109. 

primary,  apontaneen*  arrest  of.  f*y»- 
ical  eausta  summarily  atatad,  166, 
167. 

primary,  from  wounded  ertortoa  ra- 
ttrained  br  balla  actios  as  plags, 
two  casra  given,  171.  I7t.  178. 

primary,  always  requnri  M  il»  pro- 
duction tha  wound  or  unat  bload- 
re*».  .  liwuasrd   hi 

connection  with  tits  variotu  woanaia 
of  blood-yasaali,  173. 

aacondarr,  chapter  on,  188,  til.  Sat, 
also,  Sttom&tTf  ktmorrkaf*. 

afoanafary,  dadrution  of,  7- 

secondary,  from  teaaCulnmfrwWanaa  «f 
artariaa,  18. 

Mcaadary,  aa  a  raanlt  of  caati ad 
wouada  of  artsoias,  33-96. 
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Hemorrhage.  —  Omlhued. 

Hemorrhage,  —  Continunl. 

secondary,  (mm  distal  orifice  in  a  case 

venous,  treatment  of,  148-144. 

wliere  ilir  femoral  uri.-n-  ha.l   tiesn 

Hemorrhagic  coma   11. 

dii  iiled  by  gunshot  ami  tied.  63,  54 

convulsions.  6. 

secondare,  from  incised  wound  of  «.- 

convulsious,  case  of,  186. 

.  .j.iml  artery,  fatal  case  of.  S4.  FA. 

fever,  r,. 

Ml I'llllllJ.  resulting  from  suppuration 
of  mc  in  a  cono  of  traumatic  aneu- 

phi aiiignomy.  6. 

Hcnucu  on  nstco-inrvlitis,  279. 

rism  of  axillary  artery.  104,  106. 

Marks  on  foreign    bodies  In  medul- 

secondary, (nun  aneurism  of  the  axil- 

lary cavities.  8U3. 

lary  artery  apt    In  occur  from    the 

Hernial  aneurism,  ease  of,  H.T-IIS.     See,  also, 

proximal  part  of  the  ar1«ry,  an  in 

<4newrtsm,  hrmnl. 

stance  |1f_  112. 1  is. 

Key's  rases  of  Often  mvcliiis,  271,  439. 

secondary,  law    likely   In    attend    the 

ease  of  osfco-mvtditis,  339,  340. 

nlil  operation  Ihan  'llitr  operation  of 

Hodgen's  cradle-splint.  38%,  295. 

llunirr  in  caste  of  traumatic  arJcu- 

Hollow  ay.  I>r.  .lames  M.,  case  of  secondary 

RMB|  117. 

Ifitinrrhago  From  subclavian  artery 
following  gunshot  wound  of  Shoul- 

secondary, fr»m  bunting  of  traumatic 

anrurrin  of  axillary  artcrv,  caw:  of, 

der,  lao. 

134,  136. 

ease  of  secondary  hemorrhage  follow- 

secondary,  from  gunshot  wounds  of 

ing  gunshot  fracture  of  leg.  ligstura 
of  posterior  tibial  artery  on  old  plea, 

internal    jugular   vein,    three   fatal 

rasee  of,  related  or  referred  to,  1<'I», 

bleeding  returned,  ligature  of  fem- 

139. 

oral  artery,  bleeding  uga  111  returned, 

secondary,    from     di»tal     orilice    of 
wounded  arteries.  903.  304. 

amputation  of  thigh,  death.  186, 180. 

case  of  gunshot  wound  severing  axil- 

secondary,   from     distal     orilice    of 
wounded  arteries,  909,  304;  distal 

lary  artery,  04,  0&. 

case  of  intermediary  hemorrhage  from 

orifice  much   more  prune  to   sfter- 

deep  palmar  ervb,  179,  180, 
"  Hospital  sir     as  a  cause  of  osteo-myelitis, 

bleeding  than  proximal,  208;  cause* 

of,    208;  phenomena   of,  20R;  con* 

30ti,  307. 

ceming  the  treatment  of,  808. 

air,  effect  of,  in  cssei  of  osteo-myelllie, 

secondary,  from  nrterieji  in  head  and 

417. 

neck,  ligatures  should  be  employed 

tents,  advantages  of,  in  the  treatment 

on  Anel'aplan  rather  than  Hunter's, 

of osteo-nnclitis.  418.  410, 

229,  230;  reasons  given,  310, 

Howard,  Dr.  B.,  late  U.  S.  Army,  caeo  of 

secondare,  I'rof.  A.  C.    I'ost'a  contri- 

ligatum  ill  common   carotid  artery 

billion 'on,  2(1 1-2114- 

(be  secondary  hemorrhage,  contrib- 

spniitanmiis arrest  of,  from  wounded 

uted  by,  380,  331. 

arterial,  and    the   meant   bv   which 

Hunt,   Dr.  Smit.ir.l    II.,    late  Surgeon   U.  8. 

it  n  effected,  chapter  on,  lfift-173; 
Paget'*  remarks,  186.  160;  author's 

case  of  gunshot  wound 

M-v.-ring   external    carotid    artery, 

view.,  1H8,  167:  Guthrie's  remark,-, 

contributed  by,  74,  7&. 

117,    HIS,    lit.   Jones*  explanation, 

Hunt,  Dr.  William,  case  of  fatal  hemorrhage 

168-170;    arrest  of  hemorrhage  hy 

from  popliteal  artery  penetrated  by 

foreign  bodies  In  wounds,  171  ;   I  >r. 

a  -harp  sequestrum  (.necrosis  of  fe- 

He Witt  U.  Peters"  case.  171.  173; 

mur',  mi.  r.i.i. 

Dr.  ,1.  VV.  S.Gouloy's  caec.173, 173. 

Hunter's  plan  of  operating  for  aneurism,  ob- 

traumatic, importance  of  the  subject, 

jections  to,  in   cases  of  traumatic 

a.  4. 

origin,  117.  137. 

traumatic,  rarietieeof,  7. 

plan  cm  ',>|„' rat  inn  sometimes  preferable 

treatment   (surgical)   of.  chapter  on. 
813-336;  ancient  surgeons  on,  814, 

in  cases  of  traumatic  aneurism  of 

leg  and  ham,  138. 

916;  rrtumii  of  the  several  hemostat- 

operation, inutility  of,  in   cases  of  af- 

ic  agents,  913,  314:  on  the  employ- 

terio-venous aneurism,  101. 

ment  of  presaure,  310-317;  of  aa- 

Ilvgienic    treatment   of  ostco-mvelitis,  417, 

tringenta,  217,  21 81  of  the   aetnal 

41*,  41!'. 

cautery.  21  m --_•_'<» :    nf    torsion,  220: 

of  pya'mia.  500,  Ml- 

of  amputation,  320,  331 ;  o«  tin-  liga- 
ture, 221-923:  on  the  old  plan,  223, 

I. 

394;  on  Ariel's  plan,  225;  on  Hun-, 
ter'i  plan,  330-238;  old   operation 

preferable,  323.  cerebral  mischief 
from  tying  common  carotid  artery. 

IcK-DUKSslKoa  in  cases  of  traumatic  osteo- 

myelitis, 433. 

229  i    secondary   hemorrhage   from 

Incised  wounds  of  arteries,  81-05;  bow  in- 

stumps, treatment  of.  234;  the  liga- 

flicted, 81-89:  classification  of,  82; 

ture,  conclusions  concerning  the  use 

characi  eristics  of,  83:  much   prone 

of,  334,  330 ;  on  acupressure,  330. 

to  bleed,  82;  hemorrhage  from,  lees 

renous,  characteristics  of,  4.  6. 

apt  tostop  of  itself  thsn  hemorrhage 
from  other  kinds  of  arterial  wounds. 

renous,  case  of,  produced  by  extem- 

poraneous 1 0 11  nii  i|  net,  11. 

83;  incised  wound  of  brachial  ar- 

venous, how  proraoUd,  142. 

tery    indicted    with    a    sabre,    Dr. 

• 
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laamooejytoala,  MS. 

Ligature, —  funliniit't. 

M  with  chronic  osuso-my- 

of  common  carotid  artary  for  arterio- 

.■In  11.  case  of,  800,  222;  definition 

n  BOM  aneurism,  147. 

■  ■I  term.  292- 

of  right  common  carotid  artery  for  in- 

in  !(•  flaiiiin-ii' |i>irniiii,  410;  deJInl- 

M  linn   iMMOHtttjO,   177,  178. 

lion  of  term,  110. 

of  common  carotid  artery    for    aec- 

Leukaoma,  aaa  con»*o,ueiw'«  of  nateo-myeli- 

Mutci*     M rrbagi ,     otwaaeotrn 

tis,  410,  411.   •■ii» ■     illimiative    nf, 

softening  of  the  brain,  caae  of,  185, 

411.    412,    413  ;    Virvbow'.   view., 

186. 

110,411  ;  m  dlMHt  nf  ipton.  ill 

of  common  carotid  ,irt.-ry  for  second- 

Ligature, am-i, ornooi  00  the  •■>" j.l.i-. 

ary   hemorrhage,   unsuccessful  case 

mentof,  d!4,  HIS. 

,.t.  Jill.  889 

of  axillary  artary    liir  gunshot  wound, 

ol  common  carotid  artery  for  second- 

case nf,  M. 

of  caiuiij   artary  for  gunshot  wound, 

ary  hniiiorrlinee,  unsuccessful  caae 
of;  202,  988. 

caw  or,  UL 

of  common  carotid  artery  oil  Hunter'* 

of  femoral  artery  for  gunshot  wounJ, 

plan  :                           liniiurrhagr,  two 

OM  nf,    UL 

successful  casta  of,  227. 

of  po»ti.rlur  tibial  artery  for  Dajrogat 

of  Conn i  i  intld  :u  ti I y  OH  Hunter's 

wound,  MM  "!'.  1",  17. 

plan  :                     t  lieiuio-rbagu,  "» 

uf  (oomon  iliac  artery  for  hayonal 
wound  of  Internal  lilac,  case  of,  IT, 

successful  case  of.  2SH,  ftfit. 

of  common  raroiid  artery   tor  second- 

18. 

ary  hemorrhage,  MM  "f,  2.10,  231. 

of  brachial  artary  for  secondary  hem- 

of left  external   carotid  artary  for  in- 

orrhage,  caaa  of.  38. 

leruii'iliary  hemorrhage,  177,  17H. 

of  MBBflal  artary  tor  secondary  hem- 

of fainortl  artsrv  tor  gunshot  wound 

orrhage,  from   wound    of  popliteal 

drridlna  it. 
of  femoral  artery  on  the  spot,  for  gun- 

arterv  indicted  by  a  fracture  splin- 
ter, caaa  of,  U>,  90. 

«hut    wound   severing   said    atM  |  . 

employment  of,  with  a  vlaw  to  arrest 

ab,  B8. 

Btraorrban.  as'i-xnt. 

hi  iiiiiunil  artery  I'm  tiaiinintic  aneu- 

Df.  Clcnilcntii'-  ...nlnbiition  on,  221, 

riam  on  the  old  plan,  successful  caaa 

222;  moat  valuable  of  all  the  h*>uio- 

of,  UK.  124) 

statics.  222:  various  plum  of  lying 

of  femoral  artery  for  traumatic  aneu- 

arteries mentioned,   221.   olil     pluu, 
illustrative  case  .pf,  395,  224 

rism  on  the  old  plan,  successful  MM 

of.  124.  188 

Auel's  ulan,  illustrative  cases  of,  22", 
246:  lIuiitoT'>Blaii,illiMtraliv. 

m    David    P.  Sinitli's 

of  femoral  artery  Iff  traumatic  aiieu- 

rt-m   on    lluntnr't  plan,   •ucceasful 

MMdC  1-ti,  127. 

loolrlbutiou,  396,227,333;  cerebral, 

of  femoral  artary  on  Ariel's  plan  for 

mlnrliii'i  ftwntvtna  eonnoa  earMM 

traumatic  ansiiiri'iii  following  pistol  - 

artery.  228.  228.  230;  conclusion* 

liall    wound,   nm -i-intne   gangrene 

cvumruinK  tbe  ciiipl.'vuiciit  of  the 
ligature.  2,14-2.11". ;                     ..tor.  . 

•  .-d.  ampul  «t  ion,  recovery,  case 

of.  137.  128. 

gWlrmllv    |Ui-|.lilMr.  388. 

of  femoral  artery  on  Hunter's  plan  1 1 

of  axillary  artory  for   •  oi-ondarr  lum 

traumatic  UMBriim  of  posterior  tib- 

onbagelrom gunshot  wound  of  (aid 

ial    artery    following   »irn 

tun-  of  leg,  recovery,  case  of,  129, 

artery,  44,  44. 

of  brachial  artery  for  secondary  hem- 

180. 

orrhage  following  gunihoi    wound 

of  femoral  artery  on  Hunter's  plan  for 

severing  it,  70,  71. 

secondary  liemorrhage,  caae  of.  188, 

of  brachial  artery  on  tho  old  plan  for 
haflaMd  wound,  aucraaiful   case   of, 

I-; :                                       .    and 
death  occurml.  186,187. 
of  femoral  irtt  r\-  on  llmiier'a  plan  for 

83,  8i, 

of   brachial   iirtery    for  intermediary 

seci'ii'lim-  In ■mnrrliaifc.  unsuccesaful 

hemorrhage   from   stump,  case   nf, 

cue  of,  188,  188. 

1T7. 

of  femoral  tlMry  OD  IliinilerV  plan  for 

of   bracbial    artery  for  intsrmrdiary 

aecondary  livinnrrlia^e.  death  from 

In  inorrhege  from  deep  palmar  arch, 

pyemia,  caw  of,  103,  194,  196, 
of  femoral  artary  on  Altai's  plan  for 

179. 180, 

oflirachial  artery  mi  old  plan  for  scor- 

secondary hemorrhage  from  stump, 
MMOOffol  cai-e  <>f,  226,  236. 

butic  hemorrhage,  lutccajful  can  of, 

204 

of  femoral  artery  on  Hunter's  plan  for 

of  liraohial  artery  on  Hunter'*  plan  for 

aecondary    hemorrhage,    tucroatful 

secondary    bemorTboge ,    suoceaaml 

case 

am  of,  326.  227. 

of  femoral  artery  Id  tendinous  canal 

ni'i 'onimmi  enmtid  fur  lacerated  wound 

fur  prbnaf]    h.-morrhage.  and  eub- 

nf  inl.ri.ul  .  .«r..|  i.l ,  ..»-.    af,  18,  38. 

■emiiuitly  ii>  In.                     uraee- 
ondary  hemorrhage.  23S> 

Oil     llllllln 

for  M  i                  MMrXOMEl  from  in 

of  comtiiim    iliac    artory   on   Itnnter'a 

|   .-.mii ml  nf  occipital  artery,  un- 

a occaaafnl  case  of,  «4,  88. 
37 

plan     for     tsHWndary    hemorrhage. 

aocccful  rasa  of,  381,  283. 

ml,    isto     r»      Bh 

BmJm. 
«■*•*■*>  H"-"*-         !  »■■'■{  ■*»  Swftaftl  l**«rt«r.  *&,  1*7. 


i  iatM  sad  OwUt,  ML  M#. 
Sf  ■"  -tUaM  ST.  Titian  r.     Macaflarr  tot.    S«.  Jfenw. 
cao  af  (u*<  *«<  tar*hrta«  I  MatelllliHwi  nuainw  wUfc 
t»W  artarr.  «L  <7 


•f  bona.  t$7.  «0. 4nj 
jtarcwrT-  (■■riTVy  oC  n  lb*  titaiaxaf  of 

<mtv  mjttitm,  (SB. 
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Metallic  lipnlure*  generally  preferable.  233. 
Microscopical  anatomy  01  mnrrow,  876,  «7H. 
examination*  oV  In  ll.nni-. I  mnmm  ,:iik», 
i.W.377. 
.'i.  US,  !■:;.  138,  MS. 
extimiiialioni   made   by   In.   OouIm 
and  tho  author  Upport   VlrGaMnra 
view*  on  the  hlatolnfiml  tnuufnrni- 
u'ii-u  of  marrow  hitc  p" 
Moore,  en*e  of    li  ituniAhi-  AfitriiriMtii   uf  arm 
pm.luceil   liv  fracture,  of  tiuninriiit. 
89;  of  ihiirli.  produced  by  fracture 
of  femur,  39. 
00  aofteninjr  of  lb*  lirnin  a>  a  r»«ult 
«( Mae  the  common  carotid  artcrv. 
151. 
McurlljvnlK-'acaw  of  traumatic  oatlli«,4r>7. 

m. 

Mi.iIimi'k  !•««(.   i.r  exm-iiculatian  of  hip  for 
ebmok  i-ti-'i  in vriiti?-.  MO. 
on  the  treatment  of  wcondarv  hem- 

■  irrliaKi'  I"""  HmkIi    tumps.  ii!2. 

Moms,  Dt..  on  oeteo-in-retlthi  in  tin.-  Coo 
f»dcr»t«  1l.»vi,itul  at  C'hnrlollo*- 
Tllle,  343. 
Murtiek.  I»r  Deonra  A.,  late.  Amimant  Sur- 
E*on  V.  ^.  Volunteer*,  ligature  of 
brachial  artery  bv,  71. 
Hcature  <»f  brachial  artery  performed 

by.  177. 
ca«e  of  ligature  of  common  carotid 

artery,  301,  303. 
caae  ofamputation  of  thigh,  240. 
Bl  amputation  m  knuJoluLOM. 

•    .   ■    -i    i  \  .iniia    follcnvini:  eilini,  fever. 

MI,  ft 

Miiwiim,  Army  Medical.    Sec  Army. 

N. 

Nm-iiMM- .  central  iind  total,  a*  anntuMinonca* 
of ontoo-uiviliii",  :tW-.'tli"2. 
dry  gangrene  of  twine,  3f>4,  387. 
fragment,  wound*  of  nrterirn,  Id- 
ol lemur,  line  uf,  m  wlili  li  I  lie  >ei|in' 
ii  | ..- ii .-* i ii t . ■■  i  the  popliteal  nrtcry 
mid  cauuid  death  from  homorrlmgo, 

in,  iQs, 

often  produced   by   osteo-mycliti*  in 

•tump-b..nea,  801,808, 
clinptcr  on,  482-805. 
definition  of,  483. 
di-iinit   from  mephitic  gangrene  of 

bom,  182. 

pr-'Xitrutc  came  of,  481. 
Bwnclinie*  produced  directly  by  vio. 
,    -184,    486.     author'*    cane*, 
181 
as  a  remit   of  perinatitie  and  oilco- 

:,  is?  ins. 
n>  a  mnacfljiieiivc el  i»liti«.  488-400. 
pathology  of  inflammatory  nccroaia, 

(80,  400. 
vatiM-t  of,  400,  481.  183. 
Pi    Lcah'l  cow  of,  402.  403,  404. 
Mi  unrjuj  ui  ttampa,  104,  406,  496. 
avinptum*  of,  408.  497.  408, 
treatment  of,  499-606. 
I»r.  V»n  PwrBtt'i  ca»e  of.  601.  603. 
|ir   KiM'kovrixcr'i  cam  of,  608, 
1>t.  Aiidiewv'  caw  of,  604. 


Kecrtrain, —  C'mlinui'l. 

•n*cim('U>  of,  in  Army  Mad  leal  Mu 

from  PBteo-inyelili-  much  oft- 

tturthan  lh>oi  pwioatitla,  4S7;«nd 
iimu  Dltllal  iiiuiii  i.nniiT  than  from 
bvtri-ni.vm,  4*9.  400 

-.  -it:..  iT'i. 

Neeille,   il.i i nine.,   piiintiir.i!  wound  of  fem- 
oral vi  ui  I'rinii,  141. 

darning,  punctured  wound  of  heart 

intlii  l,d  mill  .mil  ihi:  patient  re- 
eoveieil.    HIJ 

Una,  on  punctured  wound*  of  trtcriea 

made  with,  !•>■ 
aaddlor'a,  punctured  wound  of  heart 

Inflicted  «iiii,  188. 

wound*  of  heart,  153.     See,  alio,  Aou- 
pinic/ih.-  oj  leorf, 
Nelaton,  on  oaten  myclitia,  273. 
\...  'i.i'i.  .i.miiiihI  of  Moili.  on  i,  168. 

rfeW  York  Medical  .1. .urii.il,  l'«i.  141     MM. 
Norria,  Dr.   Isaac,  Jr.,  caw    of   traumatic 

mieuriam    of  axillary-  artarj",   134, 

136. 

o. 

Qccxueiox  of  artorie*  a*  re»ult»  of  centttetd 

wound,  of  their  waIIk.  37-31.  See, 
*l*o,  Arleriet,  cxnntrtction   anil  or- 

i-litnon  *'t 

<ti'i'iir>ati»n  iu  a  rnuaaof  .  i>.305. 

'    i.'l. I  |.luu"  ol  I-,  inKartrrlrafoT licniorrli ojre 

from   WOUBOl   In    (belt  c,.ntmuiiv, 

ileu.nli.-il.  116,214. 

oilier, <ui  tin'  ttruccon  wd  dnelopBMBt  of 

murmur.  378. 

on    pain    in   intmiw   when   Irritated, 

MB, 
on  patholr.jpeal  o«t«>(rene«i»,  Qfl,  417. 
mi  ii«ti-oji«.no*l»  from  pcriottcum,  449, 

462.  v.. 
on  o»titi».  458.41)6.  108. 
on  necroeia,  480,  188, 

t>Itier'»  experi Dta,  ahondng  the  Kreat  ah- 

lorbillK  power  ni  tin-  iimirow.  4l»N- 
Onhorni,  IT    t  h.irle-  II..  late  Aclinic  A»«i»t- 
•ii  I  Surgeon  U.  S.  Army,  notnj  b^, 

M 

aniputation  of  tliigh  by,  61 

cate  ofanipuinii.il  of  thigh  feroee- 

nndary  hemorrhaire.  188, 
caic  of  amputation  of  l»ft  «>■■>  ami 
..in  i,.r  j ... r.  ihii;  iiiainua 

lniiioirli.i;o..  MS,  217. 
i  pathological,   307,    398,  809, 

400.  II..    117. 
Oilier  on,  416,  417. 
perioeteeJ,  oilier  ..n,  440,469,  463. 

Ottcomveliti-.  rhaptet  mi,  ifi'.'-»4<i. 

|.il>llo«raob»  of.  371-874. 

.1.  lii.iii f  term.  260. 

fital  meice  of,  368. 

puiKreiiou*,  870;  11  "bin  on,  8T0. 

■appurailva,  oocantng.   in  a  »tump 

Tartei  •  •  ...  878,  B80|  Kali  ead 
eh  ratio  .  diffaM  and  elrcuinacrihed, 
279,28(1. 
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OaUo-mycrlitia,  —  ('(mtinmd. 
frequently  occura,  270. 
DM  (i  vnririr  of  pyemia,  2*4, 
iiatioi  nr  proof 

hi"  ilic  ill. in.   • 

■  •  144:  nineteen 

Miiiiii  a-  *  ana  or  <»i nj  ilid*, 

804,  304;  »«.\,  do.,  90&;  neviipatioii, 
Mo. ,  106  :  Kuirvr,  ili«.,  308;  hoapltsJ 
air,  iln.,  $09,  J07;  other   >■ 
tiuw,    'lo.,    SOT,   308;    trmamatit 
muni  nf  ntroo-ii.'  -.jiri>, 

MBUMd  Aiminl-  al   DOI 
0«vi,    fasftbol     fracture,    .'II'J;    third, 

ili.i  opantJoti  of  r**«tion,  327: 
fourth,  amputation,  328;  fijth,  for- 

'.  Ilil-H. 

ilou  dlatlu  i 
«•*»</<.  n-pMUdc  .1 . »<-r»*i«,  833; 
itpkth,  rheumatic  diaiheaia.  338: 
a*iirA,irtlo|iatliir  ft-i  rr.  .1:1:1 ;  mi  tratia- 
portati'Ui  of  I'"'  »oiiiioV,|  M  a  c»u»e 
of  oatao-mvclitu-.  ill  I 

cauae*  nf,  wi:  lint-inn  bodic«  in  med- 
ullar* oaaaJ  raj  ■  Ban  iul,  202.  998. 

conaaqurncra  and  complication*  of. 
384.  Firtt,  recovery,  ,184,  Wi;  ex- 
ample of.  -185,  38ft:  st-ond.  central 
nwip—V.BW:«t«ni|ilcm.;itiH 
nccp»»i«  in  totality,  389;  example  of. 
Ml.  31)4:  fourth',  oateo-porooit  ami 
carie*.  t»'2:,H/lh.  jiTarthrt»i«.exaiu- 

|-l 8Wj  «u"i,  ...I...  myelitic  may 

ihtiii  aiiiiullaneuualy  in  more  than 
•  •ii.-  90M,8M;  mmuLdsw  o-aooun 
formation-.  B97s  Lit  perl- 

,1  tbegaja.  M0;  ihrunic  perios- 
teal abxc",  401;  lonxaiinir  of  the 
purioataum.  4(11,  4»3;  M,  al>- 
ac«*ao*  in  the  aolt  natu  external  to 

111,'    |.riin|.-iiiu.  4ll'J  :      truth,    tlir.iin 

boats.  I» ■■•:  ,/.  r.aiA,  py»mla,  404; 
ikt|/M,  Iciikicinia.  410;'  eximplo  of, 
Ul,  119;  tMrUmb,  oat«o-CT] 
may  intniiiiati  iii  . liuili  i,y  •  xliatia- 
llon,  418;  two  examplcr  of,  413-410. 
oft#n  ti«rtnin»t,vi  in  m^ivrrv,  417; 
traiiiinitii  OUm  <>f.  WUUaSAj  flat 
wull  under  favorable  cirvuinitaaosa, 
UT. 

i    ii    L-rncrnlh 
racoKoised  into  mortem,  888;  oolv 

pathognomonic  »ij»n.  .'W4;  «ll»£riin»(» 

bv  tin-  method  of  aKcliWoa,  .Hit, 
;....   .-xplomih i-  ni.i»Kin»,  808.  38u: 

exploring  D«edle.  iCii;  ■  ali-areon* 
Mild,  3M;  rouifhrne.l  bone-aurfacc, 
3117 :  tout  ruttn/rlt  of  »r  nintonu.  .487. 

Rft. 

(acute)  diagnoatic  aymptomi  of.  381, 

(chronic)  diagDotu'  of,  br  exclusion, 
988.908. 

diagno*"  i»  the  chronic  forma  of,  388. 

minoacopiral  examination*  in  caw* 
of,  ami,  Hi'.  118,  .v«l,  MI.  888,  894, 
890. 830,  877.  878. 878,  433.  4*1. 486, 

pathological  anatomy  "f.  188-881; 
atroomr*: 

Jfrat,  ceniificauun  or  hepati  ration. 
888;  oata-M  of,  380,  870,  871;  eo- 


OfUo  i,  'toiaveal 

Mat  aa  a  reault  of.  871,  878:  HO* 

MppuralaM    of    fa     marrow, 

878;   it  >«  th-  «»c«ind  "tax*  of  oateo- 

iini'liii-.  i'.;  marrow  ebaeawuia, 
FM;  patUofli  of,  874,  875; 
VlnhOW'*  viaafe,  374,  376:  granu 
Iniiiin  Itatue,  \  nrli.iw '«  rlaw*  on, 
175;    our  I    examma- 

•Upparl    \;IiTiijh'v    riwwa    nt\ 

ill,  In-iuluijloaJ  iiaii>fnmailon  of 
I.,  i  i.  n  Into  pu»,  370:  third,  fma- 
Itreiic  nt  Ihc  inarroar,  370:  Bo! 

mot  wull.  Mi 

(acuta)  •mhjiI .'",  381,  382,  844- 

nni  iiiniiinn.  (41 :  ihr  _paln, 
848,  348:  not  roliovad  by  laclaioM, 
a46,  847:  tlia  morbid  warmth,  847 1 
tlir  puffy  awallui 
color  of  win,  318.  free  oil  ar|tt 
Ml|  inritatm  farac  and  tUlinum. 
i:irg»   from    >lump- 

Crolruaion  of  marrow  u 
i.iwa  when  inflamed,  348.  &W; 
Hump  tender  ami  tuuaefled  in  a 
caae  of,  84i:  •uppumlion  »-ery  pr»- 
fu«  and  fetid,  863,  848:  debria  of 
owcouk  liiuua,  36a ;  pain  «a  ■  imp- 
torn.  SM.  if  develop- 

ment of  >ym|ilom>.  :i."i7.  368;  rwra- 
Eitulation  of  symplomf.  881,  348- 
ronic)  avniploma  of.  388.388.  990, 
»l,2u8,312t8M.  882.  ■■ 
armptom*  of,  preceding  lb»»e  of  prat* 
"  mia.  282.  383. 

treatment  of,  417-44^5;  livgienic  treat- 
ment. 417.  419,  4IS;  interna)  dedi- 
cation. 4M.  4*>.  421;  tor-ic.il 
icntion,   431.    422.    428;    opcratire 
ralne 
B:  illii.tratin-  caae*.  434.  436; 
•  mpulatiot), 
429-434;    rxarllrulation  prafrrabl*. 
484-441:    Ptof.  Van    Buren'ti  case. 
436,    1H.    W  I'nrf. 

Blackman'a  <-m-h.  440;  l»r.  V 
oajavMOsP  i  -ca«ra,441; 

oparialiva  Iraalmaol  •»f<fcn#iiicoa»*«l 
444-444;    fxtractiiiii    of   aaa,«eatni. 
144,446;  in  pbinii,.-.  414. 
multiple,  account  of,  3tW. 
<iii\ir»  mini  inentljr  la  tha 

Inwar  tliari  in  tho  upper  extraaaity, 
3X4. 

knee.,  COM  of,  443,  443. 
prodocai  nrcni«i«  much  oftroar  loan 

pcrioatitla,  487. 
prone  to  travel  toward*  th*  trunk,  884, 

I'.'V 

•Dootanaom  aeparatiao  of  epinhrra* 
T«;iienc«  of,  437:  Prof.  Vaa 
Burro  •  raw,  4.U.  438:  Dr.  Klnaa'* 
caw,  437,  438;  UoaaeUn'i  <a«at, 
437. 
Ojtro.pt/rwM '.  inflammatory ).  of  »t  □nrp-t/ana, 
exaasple  of,  300:  deliniti*n  of,  900; 
how  produced,  309. 

in.-,  800. 
tod    carrao    aomotinMa    folowad    bjr 
mcacaia,  819;   oatae-poroalt  a  4— 


INDKX. 


Orteo-poroaia,  —  Cmlinutd. 

generative  form  of  wllti*.  312:  a 
con*««|iii-nct  of  oateo-myelitU.  SIS. 
and  canea  an  conaenuencea  of  oateo- 
m\  ,l,n..  J9S,  393;  produ.-  i  bg 
aeeonilary  oatilia.  392.  893:  alto 
called  dannwrnttra.  ana;  Mflwlon 

anatiiiiiicul  examination  in  a  cue  of, 
411:  patholoirv  of.  41'J.  414. 

a  eoAMqOHM  of  o*titi»,  486. 

pathology  of.  4(15 

example-  of,  4>I»-M18. 

rrlati.iniMp  to  ceriei,  474. 
Oileopliyte.  1arc».  formed  from  connective 

.  r»tc  of,  359,  3«)0. 
Oataoplii ■!•  -,  h.  i'i>imei|u«iice(  of  oateo-mve- 
lilia.  809,  899:  caw  of.  ami:  origin 
of,  808,  400,  410.  417. 
OftJU*  Cpciniarv),  bill  aeldoiu  met  with.  302. 
803. 

<Mi>nilarv,  a*  a  rauae  of  neexosia,  3SKI, 
l.     ' 

(rexondarrl  aa  a  consequence  of  oslco- 
myelitia,  8U9,  393:  phenomena  of, 
JtW:  produces  ran- fact  ion  (uslvu- 
|K>rx>.-i» )  or  meJullicaliuu,  393. 

chapter  M,  i.:,.i  171, 

ranellea  of.  459. 

traumatic  primary  ran.,  480. 

anthor'a  caw.  45is-M3. 

pathological  |ilir ii'im  nf.  4»>4.  (O.'i. 

induration  or  xlrnmm,  404,  485. 

..-I..,,  |».ni  .!■..  lii.'i    I'.S 

i  .ml  Vacate.  4S5,  400. 

More!  l.avallr't  ™«»,  4H7,  4B8. 

•uppnratirr  u»lili».  469. 

Dr.  K.  S.  Cooper's  caee,  460,  470. 

aymptoma  of,  4*1,  470, 

treatment  of.  471. 

mainly  the  direct  cnu-e  of  inlln mina- 
tory neeroeia,  489,  490 1  the  mod  lie 
operandi,  499.  4'l0. 

P. 

f»inMii«,  (icneral  Sir  Kd  ward,  cam  of. 
IS. 

Paget,  ramarka  on  >ponl»neotia  arrest  of 
hemorrhage  frtim  wuumled  arteriea, 
143.  188. 
remark"  on  the  degeneracy  of  arteriea 
u  •  preili»pfivinR  to  tho  occurrence  of 
secondary  hemorrhage,  207.  i«*- 

Palladius.  on  tho  anrgical  treatment  of  hem- 
orrhage, 214. 

Pan'-  vaae  of  ball  in  canal  of  humerus, 
293. 

Parenchymatous  hcmnrrliBfro,  chapter  on. 
237-254):  Stromevn's  remark*  on, 
238:  character!  shea  of.  1138;  not 
confined  to  any  finale  period,  988; 
i.iitliolopr  nf  in" primary  period,  238; 
in  arcntnlarv  iwriod.  239:  in  attar* 
median' period,  239:  rases  illu-im- 
ttrl  of,  339-248:  mnnMIJ  of  live 
catea  in  aernndarr  period,  248,  249: 
-  orbutic  di«ili."i-  not  a  cause  of, 
248:  treat  men  l  of  parvnchymatniia 
licmorrliage,  249.  260;  peraulphau- 
»nd  percMoride  of  Iron,  249;   hot 


Pamnchymatnua  lieinnrrha:!*'.  —  Omfinitarf. 
water  at  a  lia- Katie,  290;  treat- 
ment when  eau>e.l  by  itin.mbrwU, 
2.V»;  when  i  ini-.il  liv  venereal  ex- 
citement, etc.,  .' 
example  of,  287. 

I'arker  i.anptuu.  tat  nateo- 

myelitia,  384, 885,  129. 

Pathological  milk.  Bit. 

Paulua  Adnata,  no  ibo  surgical  trcntinrnt 

..I    h-Hi'-r  i  I        '-.     f  I  .i 

Pervhloritle   ami   pcraulplinte   of  iron,  217. 

See,  al.-o.  S'v/.'ficii. 
Perforation,    spontaneous,    of     bono.       8m 

.S/»m(nnwr«. 
of  cartilngo  of  incniatatiou  in  caaci  of 

rnrarthroai*.  3(11.  395. 
Periosteal  alueesa,  a*  a  conaeq  uenie  of  osteo- 

tnrtlitia,  100,  nil 
iWi«,  484.  455.  150. 
t'liii'N»i|»niic  B  eOMBtlalOnl  mi.  4^1, 400. 
treatuieiit  nf,  468. 
Periorteuin.  anatomy  of,  417. 

i-*iii(  naiftii  of,  417,  • 

riiii-I"  i  i-  MB)  of,  481.  452. 
•■•-.  in  BBoall  "I.  117,  448 
h""  caused,  448. 
rir,.,:„ir  on,  lis.  451,  452. 
looatnlng    of.  aa  a  consequence    of 

...l. ■.. -niv  liii-,  401,    402;    "ii    spon- 

iiii i'    .pnration  or  delaohmeat 

of.  do..  491. 
i.«h  i.-k.-m.  in-  Uvi-f  of,  397,  398. 
OrimiitK.  chapt«r  on,'  447  tftT. 

l-,l!li'1l.  ■•     Of,     I...I. 

It  lIMMtiO,  418,440,450. 

new  tony  jrrowth*  in  coniequence  of. 

4t:i. 

■Vll.I.lnlll.    ,)f,  4641. 

lV.  l.vman'*  caae  of,  450. 

lew    ^reipienl    and    dertructlvc    than 

...l...  niv.-liri..  44!),  450,482. 
MCOOdaiy  |-.ri..»iiii»,  463,  464. 
iitaimini.  4&«,  467. 

Pprlontotia,  nf  Kump-liniui,  i<xainpln  of,  300. 
Rrrat  rnlarcrment  prmtiirnl  liv ,  (OS 
a*    a   eonuquence    of   oateu-mvelitia, 
l'.i8.  399.  400. 
rerioatnaea,  how  developed  from  pi  rmat^uni, 

I  l'i.  IV.',  488, 
I'eritonitia.  ininl  inatancn  of,  fnllnwinp;  llira- 

tiire  of  primitive  iliac  artery,  140. 
Pcmnlph  ate  of  Iron,  217      See  Sfjpfiej 
I'etera,  I>r.   Hewitt  C  .  IT.  S.  Army,  caae  of 
k'undiot  wound  of  vertebral  artery, 
hemorrhaice  re«tr«ined  by  the  ball 
«<tinj{  «•  a  plujf,  172.  173. 
Petit,  J.    I..,   plan    of   rotating    pnnctured 
wound*  of  arteriea  when  produced 
hv  fmctiire-npliiiter',  20,  21. 
C*»e  of  lacerated    wound    "f  anterior 
tiliial  artery  produced   bv  fracture 
of  tibia,  37. 
on  oat*o-my»Hrla.  571. 

Pliaireileuic  tili-eriiiini  of  In .473.477,  481. 

Phelpi,  I>r.,  ca»*  of  acute  pyartnia,  coulrib- 

ii  ted  bv,  846,  KM,  687. 
Phenol,  u»e  of.  in  pva-inia.  OtW. 

Philli|»,  Dr.  11    .1.,  I'.  S.    \rmy,i-a»e  of  Knn- 

ihot  wound  Involving  axillary  ar- 
tery. 48.  40. 
Phillip.,  Mr.  U..  on  oateo-myeUt!.,  272. 
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CM.'    Of     -  >- 1  • )  •  •  I  *  1  i  -  -    0*1    •     1.1V..I1I11,  884  I 

oilier  aim,  112,  364. 
PhleUtta,  uitipurativc.  ao  called,  id  reality 
il3. 

I'hb irin  1  Ma  al (m  iL.lciia,  OMMi  of  the  phe« 
DODU  "I",  2W. 

I'ifl'onl,  I>r.  Henry  G.,CMBof  piii'Miit  wound 
iil':.\il!mv  ill  rv,  repurti'il  l.v,  lllll, 
VIIU 

Plorry'a  theory  of  pyemia,  objection*  to, 
612,  5l4. 

I'lrogoiT, '■uii  inyelili*.  973, 

Btuwd  Irouodi  of  bono,  tic,  310. 
■ 
.In.'ata  n.till  of  fureiKii  bod- 
ia*  lodged  in  lx>n«,  339. 

!riiMMn  df  marrow  after  aropu- 
miinn   ii-  n  ciniiequeaoe  of  utiteo- 

tamii-  in  tli.'  Mm  i 

lili-  uuiv  lad  in  n  -.bit , 

Kfaall  :inl  nation*  and  cn- 

MqtwnoH  .a'  ottao  njn  [Ida,  I  it 

Plcurilia  IfociiiiiUrr  I  »iih  porulMI  lod 
langv 

:ii,  .'lin.jra,  oaft, 

Pneumonia  (•aeandary)  pmlaoad   bv  pvav. 
mm  of,  11,70,  i 
197.  Ma 
milium  cnuj(ii,  axnmpln  of,  M. 
Pott,  1'rnf.  Alfn-ii  i'.,  etM  ii(*  trun*h<it  wound 
perforating    iio|iliteal    artery,  cun- 
tdbn  .  i8. 

ten  ca>cs  of  accondary  bemorrhauc 
anil  one  c.i«.-»f  traumatic  aneuriam, 
contributed  bv.  201-284. 

I'oi cure.  inUnc nee  of,  on  v, 
142. 
ulilitr  uf,  in  trrntiiiK  venou-  In  nn.r 
rttage,  1  IS. 
Pott,  casaii  of  o»tco-niv. 

cave  of  oateo-iuvi'liiis.  A 16,  817. 
puffy  tomor  of,'.U7.  317,  348,  385. 
Preawurc.    See  Cimprtsaim. 

xi  a  mcaiu  of  nrrcstinR  hemorrhage, 

•.'.,.■;.  '  won. 

Imi   little  force  required   to  «ioji  Uir 
bleedinc    from    wounded     ai 
win  n     directly    applied.     116,    -I.": 
author'*  rxprrioncc  on,  2IS,  217. 
Prince,  Dr.  David,  ranotu 

anetiridti  of  oack.  Gaatrfbutad  bv. 
140-149. 
on  »nfti  inn,  m  «*  a  rMolt 

Of  tying  the  common  carotid  artery. 

149.  m. 

faae  of  n  ■  ,143.  344. 

tumor  of  l'olt.  317.  3*7.  348.  306. 

onn  I       >    irteriee,   15-21;  rr»- 

n [bra,  lfii  with 

a  tenaculuni,  lb;  with  ill'  | mint  of 
a  kni  .f  »fi»- 

aor*.  16;  with  pcoknifa  Made,  16; 
wilU  .  with 

fractui 

tun.  Iti.  III.  91.  91:  witli  fi 
of  ncvroM'l  boat,  1(1;  will 
net*.  16,  17  lunpa'caaeof 

nl.  Its  10. 


Punctured  wound*,  —  Cumtimmrd 

of  arterioa,  av-niti  '      conaa- 

oneio 

from.    19 1  Brterir-vcnom   en. 

from.  10:  ulceration    and  aacondary 
20. 
of  artcrira,  treatment  of,  36,21.  wbeH 

produced    bv  frail 

91;  .1,  L.  lvtiiK  plan, 

!•"•.  ii-  "  •  plan,  ■■'' 
ii  bean,  I  .  163,103. 

of  hrart,  two  cases  of  recovery  men- 

Of   femoral  rein,  case  of.   mentioned, 

141. 

Dl  oaaea  of  wound*  of  the 
beart.  168.  189. 
Pna,eb*  .14.  IIS,  518.  617. 

in  -fis  -  -  ii  «r,i,   of,    516;  "put   eoiicret," 

616. 
tnuiAi.  I  i.w  into 

■ 
Pyemia,  section  on,  600-603. 

null*  with  etptaraiiav  407, 
408.  509,  611. 639. 
•tatii-licivCal  Slaniou  Hvapital.  609, 

510.511. 
how  the  lonti  tlioulil  he  oatd,  617. 
Pirrvi  rirm  on,  objectiona  to,  619, 

614. 
Summit  rlawi  on,  objection*  to,  618, 

Mil. 
varu'tlr*  of,  619,  690. 
m-iii. .  .milin.'n  rates  of.  590-6)8. 
imi  |,i„.l  i, ,  .1  I.-,  i :. 
ili.iiin  1. 1  t  fever.  596. 

other1*  oue  nf,  690,637. 
Dr.  Inula' 1  e»«a  nf,  698. 
«yni;.:  599. 

Dr.  1.  b  u  Jonin'e  caea,  (90,  530. 
author*  caw,  530, 
I  if    1 1. 1 

diagnoaia  of,  \.V2,  633. 
ki»i*  nf,  6X3,  £34. 
r'»  MimrMftil  i-*m\  634.  5*5. 
Dr.  Laala'a  •u«M»ful  .»»*,  535. 533. 
camra  uinl  ralatlona  of,  636,  03T. 
belotiK*  i"  1  :  «,  536, 

-toil     with     lllilirTof    boo«, 

630. 

aa  a  consequence  of   tutao-n 
404-1 

4U6;    i'r    Woodvard'a  view 
407  1  1  Dr.  ^'»^JwarJ*j 

theorj-.  400.  t"7 :  aitthor'a    1 
407,  40ft ;  abaorbmg-  pooer 
marrow  very  great,  400:  ova 
•ptciea  of  ar|.ta-uua,  407,  41*13. 

tvlatioru  of,  to  oatco  myelitis  537. 

I'r.  I.enlo'a  ctao  af  acute  pyjcmLa  pro- 
duccti  by  aupnuratm  o»teo-ni . 
537,634 

with  iuilamma'.iua  ef  tbc  abeorbeau. 

".»'  raw  •Vacate  p; 

■nr,  autbior*!  BOM  •(.  64" 
l»r.  Munick't  eax 

■|U«at  on  camp  fc 
(irr-daipowux  nauaa*  r 
eOBciemt  ctuar  ef, 
aymotie  in  iu  otann.  644. 
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r*y*mia.  —  Continual. 

pathological  anatomy  of,  (44-6(0. 
l)r.    I'tirlpV   caae.  ol    tenia    pvn.mia. 

644.  M«.  .',47. 
I )r  Hun Imlow'a  po»t-niortcni  obmirra- 
tinn.  on,  548 -4S.1. 

Dr.  A.  ft.  Taylor'i  out  of  Rfanala, 

654   555. 
relation*  uf.  lo  (hrnmhoala,  558. 
treatment  at,  .'.Mi,  H7< 
l>r   l.eate'a  caaea  ol  pva-mm,  .".57,  888, 
i'  rionie  treatment  of,  800,500 
■utbor*l  cou<li»»io>ii»  on,  Mil,  188,  M3, 

and  leueocvtoaia,  connection  I  ml  ween, 

410. 
a»  n  reault  of  wounda  of  blood-vcweli, 

884. 
case  of.  following  ItRfltuii  ■  ■  r  poplKaal 

artery  on  tli.   old  plun  for  tnaUMtk 

aneurism,  93. 
not  a  A  inn  of  oiteo-myelllla,  284. 
traumatic,  attended  with  piin.inliyuia- 
lii'rnorrhnjfr.  four  raaiu  related 

bjr  author, _it*:i  948. 
Sec    al«o    /.iivr,    /.hb(/»,    fy'rri,,    mul 

JOBNa,    loach)    uamdaru   uluritvi 

of,  prmtut-rtl  liy  pyitmi 

rifH,  Jr,..M,/,lr.y,  Olitl    /'i|.  Mil Rift,  «.  .■ 

Mm 
Praithrosi*  ot"'hip,  enje  of,  61,  02. 
example  or.  BJg, 
a*  a  connaqurncK  uf  o*t«n-mvelitif., 

181,  MM,    I&5;  i-l.-i.^m.  mi   n'f,   SIM. 

39ft:  perforation*  of  cartilaf 

cruatatinu   in   «iunctlon   witli,  .I'M. 

893. 

Q. 

Qfi.M.K,  aulph.,aa  a  remedy  in  pyounla,  KM. 

R. 

lt.tu.HoMi  iniurv.  lacerated  wound  of  poplit- 
-al  artery.  15. 
injuries,  limilaritv  of,  to  ^uiialiot  in- 
juria, 335. 

Bacortry,  or  resolution.  a«  a  reault  of  oateo- 
uiM-lili«.  384— 386. 

Repair    of    fractures,    how   effected,    416, 
417. 

Bsawtion  of  bone,  as  acnuse  of  oateo-myeli- 
ti-.    Nil    author*  a    experience    on, 

387,  m. 
Resiliency  of  artcritM.   12,  28;  much  e/rrater 
than  naaralrf  rappoaad,  IB,  U 

of  arteries.   Army   Medical    Museum 
contain"  drawing  itlimiralive  of,  43. 
Ravnauil,  on  •  ■.  878, 

Bnaiiimii'  inii'ii'itiySUtlfti  335-338. 

|M-rioatilid,  463. 
Kiihui,   ..ii  4   peculiar  form  of  OB|NMa 
•i-t«o-rnyelili».  370. 
i>ii  ilni  Htmclurx  »(  the  marrow,  875- 

•.•;'i. 
Roux.  Dr.  .Men.  on  imteo-mycliti*,  873. 

pa   ilio  r.- -uli-  of  .imputation    in    the 

.■•iritiimitv  for  oatao-aiyelitU  In  iha 
Italian  War  of  1889,  til;  very  fatal. 
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S.viiw.  vs.. i  m>  „i  brachial  artery.  83.  84. 

Of  pOpHtj  il     iil.-r,  ,  '.I  ,   ■ 

Sac.  aiwiiriamiil.  description  of  it-  -im.  ten 

in  kin  in  i .'.  i 

hi|.|iui ,.ii.,i,  of,  ni  acaat  ol  bimmatli 

aneurism    o(    axillary    urtorv.     Hi... 
Ml.  ' 

auppuralinri  i.f.  mm  h  ni,„..  fep)   I 

i-itr  in  oaaaa  of  uxilian  uaarlm 

lllllll    111    .1111     ..ill. •).,     Ml. 

•uppuraUon  of,  la  eaaaa  ..i  iraomatie 

aiiniiiMii  i,  -..  hkiiv  to  attand  Hi.. 

old  operation  ilmn  'tbc  opcral 
I ! .in i .  r.  II". 
Srlcroaia  (iniluiaiioii  i  i.i   hone  n»  a  r»»nli  of 
Inflammation,  MM 

nl    HM    mi.-iimih     i.  i      mmiufnllnii  or 

hepati/.nh repri  nrru*. 

ti'  in  BUM  :i!i.  3"0,'371. 

Scorbutic  DMBOfTbaM)  remark*  on  and  tour. 

btra  WMt  of,  804,  205. 
Scorbutus.  ■<  a  caum  of  Ofttco  my.-lii 

Scruflllosi*,  111  .1   1,11     ,  I,-   L..-1IH  r|l| 

in 

Secondary  abicoMrn.     See  Atnc*wt. 

Bn  Dad  iiy  bamctrbam,  etaaplai  on,  II I 

dcfinili H  Ih.   i.-rm,  Is  ,     . 

«l  with  rappuratlon,  iu 
twaan  Mb  and  twoaUeta  daj 

mnmi  f,  m  i.  i8i; 

roiu<i  ol,  fin;  •-niiiiu'i'il  w.,unil-  nl" 

:  utiiwl.  aapamtlon 
of  iloii(«hj  ruruwd  io  rraak  ol  bill 
Ida,   IHll.  187;  Mi'irf.  •loaBtlilUJ  »l 

ceraliuii  and  lloufroiOK  pliat'id.-iio. 
187-19 1(  /barfa,  timpla  oloaiatnro 

Inrla luiinn,  lul-lli;:  ff/tk i- 

ui.i.-i.  ..r  noil -.lilitcrution  of  nrter- 
ioa  whan  dad,  U7|  •. 
tion,  or  lircakln(j  down  of  the  pliiu 
and  adlir.i'.n.  in  <*»et  of  wvuudcd 
artcrioa,  197.  108:  jawftia,  btnttltw 
of  the  aac  in  cam*  ol  traimialir 
an«url«in.  108,  910;  <i.,l,iU,  Impar- 
fect  rlmure  of  I  In-  hrpiirln-*  in 
wounded  artcricj,  M\  Jul,  uiuili, 
imporl'ect  cloture  of  the  dintal  Bfi> 
fi«*  ill  wounded  arleri".  ill  . 
ttnlk,  tbe acorbic  cachexia.  90 1 

A,  iniurv  attendinc  trampurl- 
■liou  of  iIr'  Miiunded.SOO;  (a 
moral  ramceof a. I.  pi ■■-  inn  nature, 
307:  atheroma,  fatly  deKun<ration 
•.I  nil  kinili  .iml  m^illcation  of  ar- 
pradiapoatnK  caueea  of  «k- 
oinlaiv  lii.iii.uilin.i-.  907l  ri'tnark* 
ondktal  beniorrliafct.  308,309;  wliui 
aaeondary  I,  lly-im 

Jilli..,    aill;     pli-pl  pi  i.m.I 

ary  lin I  :  PjoY.    Evo'a 

caiuj    (Confadsmiai  ol  toooDdarv 

hi irlinci-    910,  -Ml. 

hum  |  ni- 

aii  :  fliithnr'a  ra>ea  of,  1  U.I.  ]!I4,  HIS, 
187,  190,901,  208,  809,904 

Dr.  DatwcllS.  189, 

Dr.  t'li-niliMiin  «.  204.  908. 

Dr.  Kre,..310,ail. 

Dr.  Holloway '«.  188.  1B0,  181. 
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Soriiiiilun  hvmnrrhag»,  —  Omiiimtd. 

■-•.  m. 

Or   B  I  -JOS. 

Df.  Kantrica.Mft 

Dr.  <;  m.  wii  .,.,. ..  tab,  m. 

Dr.  Uri.J.  H'aodwd'a.  1H4,  IBS,  IBB. 

Ill'll"!  fit    igC,     .!■ Ihll  !      "I       '  "Mill     ''I 

wound*  nf  artcric*.  9<-26:  nulhnr'« 

(w.  I  throe),  9-i.  M,  9ft.  IT. 
hemorrhage,  from  tenaculum- wound  < 
of  irltnr<,   16.     Sea   kilo    B 
.»  !nry. 
S^dillot'o   cx|*rimenta,  objection*    to,  818, 

619. 
Separation.    «pi.ni»iin.ii»,    "i    >|ilpliree*    in 
e»HH.i|u.  in.'  of  oateo-myeHtje.    S*# 

it/til. 
mla,    PftUowinfl    traumatic    gangrene, 

'■■»»- 
i'r.'in  traumatic  gangrene  of  leg,  caae 
of.  BB, 

DC*    .Mimivmoiui  with    pv*mla,   WW, 

Ml 
mill  nvxmii.  diilinctinri  liotw 

mK 

£a<{U*»tra.  mnrl  urn  ..f.  in  .-••en  of  chronic 
aateo-myelitH.  444.  441. 

Sequutium,  deflnliion  of,  BBS. 

ecperahon    ami     detachment    of,    497. 

(00. 
Ollkt^l  rttWi  on.  i&8- 
from  "lump  hone,  description  of,  999, 

•inn.  pmaraeC  IB  I 

in  a  .-•• i  ii.'to-i-  ..(  frmiir,  pene- 
trated popliteal  mint*  In-  ulceration 
aail  .  frutii  hemorrhage, 

utt,  r.M. 
Seeerlnun,  ntue  ol    iiatinintir   intHJ 
ftiin.r.il    artcrv    following    |i 
wcmii.l  .in., I    livthnold  operation, 
131,  1*0, 

Boc,  at  «  eaMi  of  catoc  tayaHlia,  30fi. 

iihl.r  elhar.  r»M  nl,  114 
BintOO,  '  I""  on    artificial   pvrrala,  ohjec- 
lioiut...  BIB,  MB, 
on  nmcTio'in  in  |>yn>nna,  114. 
on  iclatiuna  of  pvamia,o37. 
..n  efficient  GaUM  ol  pyaemia,  643,  144- 
.Siniih.  Ilr.  A»a  .Monro,  lata  Acting  Aulttant 
Sure-    Di  S.   Army,  caic  ol 
ary  hemorrhage  tram  subclavian  ar- 
tery. VM,  IBB,  [07. 
Smith,  i>r.  Iimvi.i  i'..  bt«  Burg  r.  s.  Vol*., 
mi  the  arreal  of  aceondary  ! 
rhagv  It  tying  arteries  on  the  plan 

four  tutvmiful  i:m»**  contributed  by. 

US,  SIT. 
■uoeewfol   caw*  of  exartkral. 

being 

prvaeul  refvrrod  to,  551*. 

Smith.  Dr.  <i.  W.,  caan  u(  hernial  aneorMoi 

|.i  ..ilncecl  by  Incised  wound  •(  ex- 

r  r«at  of  brachial  artery.  93-96. 

Softening  of  brain  u  i  Ftag  the 

>non  carotid   itirit.  no,  ISO; 

V«tp#au"«  raw,  149 :  Mr.  Moore,  on, 

I -inf.  caw, 

tble  la  many 

ca*M,  MS.  398.  93».  330. 

Spleen,  diaeaac  of,  i  a  a  caae  of  leukaemia  (IB 


Spleen,  —  foaH'aenrJL 

secondary  abeoeaao*  of,  produced    by 
pynrmii.  case  of.  Ml.  642 

Spontaneous    arrest    of    hemorrl 

•rcurv  .ib  by 

wtni'ii  ii  i«  rhV.1eil.  MtVITB.     -«■*. 
alao,  Utmon'htjtt,  ifiomlontv— 

perforation  of  hone,  sevea  matptai 

ii.vnlioued,  301. 
perforation  nf  ratlilage  ■ 

a*  a  result  of  oalco-mve  i 
separation.' 
of  oateom  hpipAyU. 

Stanley,  nn  oeteo -m».  liiii,  179. 

cases  of  scrofulous  <iate»-invelilia,  309, 
383:  other  eaact,  XW.  IUO.041,  190. 

Steel,  >>r.  Jbiiim  K.,  ca»o  of  central  rweTOaia, 
,'i.  IBS;  lia  in  tmalitv.  80M;  with 
wDtai-eata,  308.  300. 

■n  parinehymatoat  hem- 
ig»,  S 
S  bbp,  .  |„i.-.|Mp.  I.  dewripiion  «f,  89*.  900. 
bnnfr-  ■  M  of  chronic 

oati  144. 

Bharapi  '  -  riii'rrliae^froen,  arttetad 

1 1'.   ivnii;  die  main  artery  on  Anal'a 
iiI.i.i. 

.!.-•    «.n    which    ita    treatment 
-li.'ni'l  t.  , ■i.n.liictexl.  934.  900,  906. 
.•  alment  of,  9*9. 
iiini?  aneriei  on  Antl'a  plan,  909. 
-Myptiii  and  cnmpr»Mlon.  bad  cunarauencra 
i    a  caw  of  •econiiarr  lieiTi..r. 
rhage  from  femoral  artery,  il .  VI,  53. 
or  oeruiii  a^tririKfnta  aa  hirinoetatic 
agent*.  917 
Sulphite  nf  aoda.  aa  a  remedy  Is  pratnla, 

r.r>r.  t.r.9,  6&u. 
Sulphuroue  acid,  aa  a  remedy  Hi  armnie, 
667. 

ration   of  iincuri-mal  sac.    See  See, 
Mgmmrtta 

I.  3J4.  316.M0.MO.3W. 
409,  m,  4TD 
ID  i'niii-.  ill, 89. 
uf  joint*,  a*  a  rtatili  of  oeteo-rnrttltk, 

803-JIIB.      S«,  alio,  Py.Hl.rimA 

ma,  a.  a  reaull  of  pyatala,  6S0, 
651,  IM 
of  mamtw,  or  auppuraliTa  aatao  my* 

of  |*n,-t,iini.    .sr,  Prrt.Mtt.ti okinm. 

canaa  without  the  formation  «.f  pua, 
470. 
Surgeon*,  (|ualilicationa  aataled 
Surgical  ferer.     Sue  >V«rr,  aarytoel 

Swarta,  Dr.  l>.  ■<.,  AxuKaat  Siujceoa,  100th 
Indiana  vol*.,  caae  at  gaaAot 
wound  of  iatemal  jugular  reiB. 
contribulcd  bv,  108. 

Syme  hai  rurieed  ilie  old  operation  far 
aneuriHU.  118.  lilt. 

carw,9B0. 
two  eaaea  of.  986.414. 

Svphili«  (const ituliunal  I.  a-,  a  uw  «/oatao- 
mvelilla,  333-336;  I'oit  oa,  Ul, 
Itiillipa  on,  l»M;  I.  rarker  on.  334. 
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Svphilltic  carlta.  474. 
l*rtoattUa,  it*. 
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ru>n.  Dr.  Jl 

Vol*.,  iiir  »r  pvarania.  contributed 
hv.  564  .V..-I. 
Taal,  Dr.  W..  late  ajafc  Surgeon  89th  Indi- 
ann   Vols.,  can*  of  constriction  of 
femoral  iirtcrv  from  (jiinshot  contu- 

-■;,  n 

Tciupanture.  almiuplipric,  depressing  effect 
or,   upon   ilic  wounded  when  very 
hi^h.  an  M  I'n1  !•■.  I()|,  105. 
Tenaculum-wimiids  of  arteries,  16. 
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oral ltd  rv  anil  vein.  143,  144, 
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846;  twooili.n  {■.  | mentioned. MB 
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Trulliua,  Johannes,  a  celebrated  litliotomiat 
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llLCXMATtoNof  llrtene.,   I'.ll,   1113,    I!l3. 
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